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CALCULATION OF FLARE FEED RATES FROM FINs TK-01 THROUGH TK-03, TK-05, and TRUCK1

BURLINGTON RESOURCES OIL & GAS COMPANY LP

TK-01 through TK-03, TK-05, and TRUCK1 Total Emissions:a

VOC Emissions (lb/hr): 91.25
VOC Emissions (TPY): 157.04
Hydrocarbon Emissions (lb/hr): 146.33
Hydrocarbon Emissions (TPY): 251.83

Heating
Condensate Tanks 

Flash Gas
Valueb Weight Hourly Annual Hourly Annual

Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 13.26% 19.40 33.39 0.46 1,577.50
Ethane 22,304 22.39% 32.76 56.38 0.72 2,489.85
Propane 21,646 24.11% 35.28 60.72 0.76 2,602.40
I-Butane 21,242 7.38% 10.80 18.59 0.22 773.98
N-Butane 21,293 13.05% 19.10 32.86 0.40 1,371.39
I-Pentane 21,025 5.39% 7.89 13.57 0.16 559.21
N-Pentane 21,072 4.61% 6.75 11.61 0.14 479.51
Cyclopentane 20,350 0.31% 0.45 0.78 0.01 31.11
n-Hexane 20,928 1.51% 2.21 3.80 0.05 155.87
Cyclohexane 20,195 0.34% 0.50 0.86 0.01 34.04
Other Hexanes 20,928 2.78% 4.07 7.00 0.08 287.13
Heptanes 20,825 1.47% 2.15 3.70 0.04 151.02
Octanes 20,747 0.48% 0.70 1.21 0.01 49.20
Nonanes 20,687 0.13% 0.19 0.33 0.004 13.38
Decanes Plus 20,638 0.07% 0.10 0.18 0.002 7.28
Benzene 18,172 0.19% 0.28 0.48 0.005 17.10
Toluene 18,422 0.33% 0.48 0.83 0.01 29.97
Ethylbenzene 18,658 0.03% 0.04 0.08 0.001 2.93
Xylene 18,438 0.18% 0.26 0.45 0.005 16.26

VOC 62.36%

Total: 3.09 10,649.13

Total HC (lb/hr) = VOC Emissions (lb/hr) * (1/ VOC% of stream)
Total HC (lb/hr) = (91.25 lb/hr) * (1 / 62.36%)
Total HC (lb/hr) = 146.33 lb/hr

b Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 99% of stream is combusted  / 10^6 

MMBtu/hr Methane = (23,861 Btu/lb) * (19.40 lb/hr) * 99% / (10^6)

MMBtu/hr Methane = 0.46 MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 99% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (33.39 T/yr) * (2,000 lb/T) * 99% / (10^6)
MMBtu/yr Methane = 1,577.50 MMBtu/yr

An example calculation for the annual flare feed rate for Methane is demonstrated.

BARGMANN TRUST UNIT B1 AND FRANZ UNIT A1 May 30 2012 through May 29 2013

TK-01 through TK-03, TK-05 and 
TRUCK1 Emissions c Flare Feed Rate d

a Total VOC Emissions were determined by adding the Uncontrolled Streams for FIN TK-01 through TK-03 and TK-05 on the Tank Summary table with the uncontrolled 
emissions from the Condensate Truck Loading.  Total Hydrocarbon Emissions were calculated as follows:

c  Emission Rates were proportioned from the Total Hydrocarbon Emissions using the Condensate Flash Gas stream constituents weight percents, generated by the 
WinSim program.

d  An example calculation for the hourly flare feed rate for Methane is demonstrated. Note that constituents with greater than 3 carbons use 98% destruction efficiency.



CALCULATION OF FLARE FEED RATES FROM FIN TK-04 and TRUCK2

BURLINGTON RESOURCES OIL & GAS COMPANY LP

TK-04 and TRUCK2  Total Emissions:a

VOC Emissions (lb/hr): 1.84
VOC Emissions (TPY): 5.75
Hydrocarbon Emissions (lb/hr): 2.94
Hydrocarbon Emissions (TPY): 9.18

Heating
Produced Water 
Tanks Flash Gas

Valueb Weight Hourly Annual Hourly Annual
Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 12.96% 0.38 1.19 0.01 56.22
Ethane 22,304 22.15% 0.65 2.03 0.01 89.65
Propane 21,646 24.03% 0.71 2.21 0.02 94.72
I-Butane 21,242 7.46% 0.22 0.68 0.005 28.31
N-Butane 21,293 13.18% 0.39 1.21 0.01 50.50
I-Pentane 21,025 5.44% 0.16 0.50 0.003 20.60
N-Pentane 21,072 4.65% 0.14 0.43 0.003 17.76
Cyclopentane 20,350 0.32% 0.01 0.03 0.0002 1.20
n-Hexane 20,928 1.52% 0.04 0.14 0.001 5.74
Cyclohexane 20,195 0.34% 0.01 0.03 0.0002 1.19
Other Hexanes 20,928 2.81% 0.08 0.26 0.002 10.66
Heptanes 20,825 1.48% 0.04 0.14 0.001 5.71
Octanes 20,747 0.48% 0.01 0.04 0.0002 1.63
Nonanes 20,687 0.13% 0.004 0.01 0.0001 0.41
Decanes Plus 20,638 0.08% 0.002 0.01 0.00004 0.40
Benzene 18,172 0.19% 0.01 0.02 0.0002 0.71
Toluene 18,422 0.33% 0.01 0.03 0.0002 1.08
Ethylbenzene 18,658 0.03% 0.001 0.003 0.00002 0.11
Xylene 18,438 0.18% 0.01 0.02 0.0002 0.72

VOC 62.65%

Total: 0.07 387.32

Total HC (lb/hr) = VOC Emissions (lb/hr) * (1/ VOC% of stream)
Total HC (lb/hr) = (1.84 lb/hr) * (1/ 62.65%)
Total HC (lb/hr) = 2.94 lb/hr

b Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 99% of stream is combusted  / 10^6 

MMBtu/hr Methane = (23,861 Btu/lb) * (0.38 lb/hr) * 99% / (10^6)

MMBtu/hr Methane = 0.01 MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 99% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (1.19 T/yr) * (2,000 lb/T) * 99% / (10^6)
MMBtu/yr Methane = 56.22 MMBtu/yr

 An example calculation for the annual flare feed rate for Methane is demonstrated. 

BARGMANN TRUST UNIT B1 AND FRANZ UNIT A1 May 30 2012 through May 29 2013

TK-04 and TRUCK2 Emissions c Flare Feed Rate d

a Total VOC Emissions were determined by adding the Uncontrolled Streams for FIN TK-04 on the Tank Summary table and the uncontrolled emissions associated with 
the produced water loading, FIN TRUCK2.  Total Hydrocarbon Emissions were calculated as follows:

c  Emission Rates were proportioned from the Total Hydrocarbon Emissions using the Produced Water Flash Gas stream constituents weight percents, generated by the 
WinSim program.

d  An example calculation for the hourly flare feed rate for Methane is demonstrated. Note that constituents with greater than 3 carbons use 98% destruction efficiency.
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CALCULATION OF FLARE FEED RATES FROM LP SEPARATOR - AOS

BURLINGTON RESOURCES OIL & GAS COMPANY LP

Max BD Volume (Mscf/hr) #REF!
Max BD Volume (Mscf/yr) 8,493                
Gas Density (lb/scf) 0.0577

Heating Inlet Gas
Valuea Weight Hourly Annual Hourly Annual

Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 55.89% -- 136.94 -- 6,469.70
Ethane 22,304 17.53% -- 42.95 -- 1,896.75
Propane 21,646 10.53% -- 25.80 -- 1,105.76
I-Butane 21,242 2.59% -- 6.35 -- 264.38
N-Butane 21,293 3.98% -- 9.75 -- 406.91
I-Pentane 21,025 1.49% -- 3.65 -- 150.41
N-Pentane 21,072 1.19% -- 2.92 -- 120.60
Cyclopentane 20,350 0.00% -- 0.00 -- 0.00
n-Hexane 20,928 1.70% -- 4.17 -- 171.05
Cyclohexane 20,195 0.00% -- 0.00 -- 0.00
Other Hexanes 20,928 0.00% -- 0.00 -- 0.00
Heptanes 20,825 0.00% -- 0.00 -- 0.00
Octanes 20,747 0.00% -- 0.00 -- 0.00
Nonanes 20,687 0.00% -- 0.00 -- 0.00
Decanes Plus 20,638 0.00% -- 0.00 -- 0.00
Benzene 18,172 0.00% -- 0.00 -- 0.00
Toluene 18,422 0.00% -- 0.00 -- 0.00
Ethylbenzene 18,658 0.00% -- 0.00 -- 0.00
Xylene 18,438 0.00% -- 0.00 -- 0.00

Totals: 0.00 10,585.56

a Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

Methane (lb/hr) = Maximum BD Volume (Mscf/hr) * Gas Density (lb/scf) * Inlet Gas Weight % * 1000
Methane (lb/hr) = #REF!
Methane (lb/hr) = -- lb/hr

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 99% of stream is combusted  / 10^6 
MMBtu/hr Methane = (23,861 Btu/lb) * (-- lb/hr) * 99% / (10^6)
MMBtu/hr Methane = -- MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 99% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (136.94 T/yr) * (2,000 lb/T) * 99% / (10^6)
MMBtu/yr Methane = 6,469.70 MMBtu/yr

  An example calculation for the annual flare feed rate for Methane is demonstrated. Note that constituents with greater than 3 carbons use 98% destruction efficiency.

BARGMANN TRUST UNIT B1 AND FRANZ UNIT A1 May 30 2012 through May 29 2013

Separator BD Emissionsb Flare Feed Ratec

b  Constituent Emission Rates were calculated from the known maximum blowdown volumes and density then proportioned using the Inlet Gas stream constituents 
weight percents.  An example calculation for Methane emissions is as follows:

c  An example calculation for the hourly flare feed rate for Methane is demonstrated. Note that constituents with greater than 3 carbons use 98% destruction efficiency.



Va
ria

bl
e

D
es

cr
ip

tio
n

U
ni

ts
Va

lu
e

L T
to

ta
l l

os
s 

= 
Ls

 +
 L

w
To

n/
yr

S
ee

 T
ab

le

L S
st

an
di

ng
 lo

ss
 =

 3
65

 V
v 

W
v 

K
e 

K
s

lb
/y

r
S

ee
 T

ab
le

L W
w

or
ki

ng
 lo

ss
 =

 0
.0

01
 M

v 
P

v 
Q

 K
n 

K
p

lb
/y

r
S

ee
 T

ab
le

L H
w

or
ki

ng
 lo

ss
 =

 0
.0

01
 M

v 
P

m
ax

 Q
h

lb
/h

r
S

ee
 T

ab
le

R
oo

f C
on

st
ru

ct
io

n
C

on
e

R
V

P
C

on
de

ns
at

e 
R

ei
d 

V
ap

or
 P

re
ss

ur
e

ps
ia

11
.6

4


P
b

B
re

at
he

r v
en

t p
re

ss
ur

e 
ra

ng
e

ps
i

0.
06

I
S

ol
ar

 in
so

la
tio

n 
fa

ct
or

B
tu

/ft
2-

da
y

15
21

P
A

A
tm

os
ph

er
ic

 P
re

ss
ur

e
ps

ia
14

.7
M

v
V

ap
or

 M
ol

ec
ul

ar
 W

ei
gh

t
lb

/lb
-m

ol
36

T
A

nn
ua

l A
ve

ra
ge

 T
em

pe
ra

tu
re

°F
72

.1
T A

X
D

ai
ly

 M
ax

im
um

 A
m

bi
en

t T
em

pe
ra

tu
re

°R
54

1.
6

T A
N

D
ai

ly
 M

in
im

um
 A

m
bi

en
t T

em
pe

ra
tu

re
°R

52
2.

5


T A
D

ai
ly

 a
ve

ra
ge

 a
m

bi
en

t t
em

pe
ra

tu
re

 ra
ng

e
°R

19
.1

K
p

P
ro

du
ct

 fa
ct

or
1

V/
H

D
H

/L
C

ap
ac

ity
C

ol
or


M

v
P M

A
X

Q
2


Tv

H
vo

T L
A

P V
A

W
v


Pv

K
e

K
s

L S
L T

L H

N
o.

 o
f 

Ta
nk

s
Ta

nk
 T

yp
e

Ta
nk

 D
ia

m
et

er
 

(ft
)

Ta
nk

 
H

ei
gh

t/ 
Le

ng
th

(ft
)

Ta
nk

 
C

ap
ac

ity
(b

bl
)

Pa
in

t C
ol

or
Pa

in
t 

C
on

di
tio

ns

Pa
in

t S
ol

ar
 

A
bs

or
ba

nc
e 

Fa
ct

or

Va
po

r 
M

ol
ec

ul
ar

 
W

ei
gh

t

R
ei

d 
Va

po
r 

Pr
es

su
re

 
(p

si
a)

M
ax

. H
ou

rly
 

St
or

ag
e 

(b
bl

/h
r)

D
ai

ly
 V

ap
or

 
Te

m
p.

 R
an

ge
°F

Va
po

r 
Sp

ac
e 

O
ut

ag
e

(ft
)

D
ai

ly
 

A
ve

ra
ge

 
Li

qu
id

 
Su

rf
ac

e 
Te

m
p

°R

A
ve

ra
ge

 V
ap

or
 

Pr
es

su
re

(p
si

a)

Va
po

r 
D

en
si

ty
(lb

/ft
3)

D
ai

ly
 V

ap
or

 
Pr

es
su

re
 

R
an

ge
Va

po
r S

pa
ce

 
Ex

pa
n.

 F
ac

to
r

Ve
nt

ed
 

Va
po

r S
at

. 
Fa

ct
or

St
an

di
ng

 
Lo

ss
(lb

/y
r)

To
ta

l L
os

s 
(lb

/h
r)

To
ta

l L
os

s 
(T

/y
r)

C
on

de
ns

at
e

6
V

12
25

50
0

G
ra

y
G

oo
d

0.
54

36
11

.6
4

50
0

36
.7

5
12

.6
3

53
9.

8
12

.4
54

0.
07

74
0

3.
35

85
2

1.
53

67
0.

11
81

8.
56

4.
67

0.
41

S
lo

p
1

V
12

25
50

0
G

ra
y

G
oo

d
0.

54
36

11
.6

4
50

0
36

.7
5

12
.6

3
53

9.
8

12
.4

54
0.

07
74

0
3.

35
85

2
1.

53
67

0.
11

13
6.

43
0.

78
0.

07
PW

2
V

12
25

50
0

G
ra

y
G

oo
d

0.
54

36
0.

11
6

50
0

36
.7

5
12

.6
3

53
9.

8
0.

03
3

0.
00

02
1

0.
02

05
6

0.
06

62
0.

98
0.

28
0.

00
2

0.
00

01

M
at

er
ia

l 

M
at

er
ia

l S
pe

ci
fic

at
io

ns
Ta

nk
 S

pe
ci

fic
at

io
ns

VO
C

C
A

L
C

U
L

A
T

IO
N

 O
F 

ST
O

R
A

G
E

 T
A

N
K

 W
O

R
K

IN
G

 A
N

D
 B

R
E

A
T

H
IN

G
 P

O
T

E
N

T
IA

L
 T

O
 E

M
IT

 D
U

R
IN

G
 F

L
A

R
E

 D
O

W
N

T
IM

E
 - 

A
O

S

B
A

R
G

M
A

N
N

 T
R

U
ST

 U
N

IT
 B

1 
A

N
D

 F
R

A
N

Z
 U

N
IT

 A
1 

M
ay

 3
0 

20
12

 th
ro

ug
h 

M
ay

 2
9 

20
13

B
U

R
L

IN
G

T
O

N
 R

E
SO

U
R

C
E

S 
O

IL
 &

 G
A

S 
C

O
M

PA
N

Y
 L

P

N
O

TE
:  

Ta
nk

 w
or

ki
ng

 a
nd

 b
re

at
hi

ng
 e

m
is

si
on

s a
re

 b
as

ed
 o

n 
th

e 
eq

ua
tio

ns
 fo

un
d 

in
 E

PA
 A

P 
42

 C
ha

pt
er

 7
.  

A
ll 

fa
ct

or
s u

se
d 

ar
e 

re
pr

es
en

te
d 

in
 th

e 
ta

bl
e 

on
 th

is
 p

ag
e.

  T
he

 C
on

de
ns

at
e 

R
ei

d 
V

ap
or

 P
re

ss
ur

e 
an

d 
V

ap
or

 M
ol

ec
ul

ar
 W

ei
gh

t a
re

 d
et

er
m

in
ed

 b
as

ed
 o

n 
th

e 
W

in
Si

m
 c

on
de

ns
at

e 
st

re
am

 a
nd

 O
ff

 G
as

 st
re

am
.  

A
ll 

ot
he

r v
ar

ia
bl

es
 a

re
 fo

un
d 

in
 A

P 
42

 C
ha

pt
er

 7
 o

r a
re

 d
ef

au
lt 

un
it 

va
lu

es
.

Th
e 

em
is

si
on

s s
ho

w
n 

ar
e 

du
e 

to
 fl

ar
e 

m
ai

nt
en

an
ce

 o
cc

ur
in

g 
2%

 o
f t

he
 y

ea
r. 

 D
ur

in
g 

th
e 

fla
re

 d
ow

nt
im

e 
th

e 
w

el
lh

ea
d 

w
ou

ld
 b

e 
sh

ut
 in

.  
Th

er
ef

or
e 

th
er

e 
w

ou
ld

 b
e 

no
 c

on
de

ns
at

e 
or

 p
ro

du
ce

d 
w

at
er

 li
qu

id
s f

lo
w

in
g 

to
 th

e 
ta

nk
s, 

ho
w

ev
er

 a
ny

 li
qu

id
 a

lre
ad

y 
in

 th
e 

ta
nk

s w
ou

ld
 re

m
ai

n 
an

d 
ha

ve
 b

re
at

hi
ng

 (s
ta

nd
in

g 
lo

ss
es

) e
m

is
si

on
s. 

 T
he

se
 e

m
is

si
on

s w
ou

ld
 n

ot
 b

e 
co

nt
ro

lle
d,

 a
s t

he
 fl

ar
e 

is
 d

ow
n 

fo
r m

ai
nt

en
an

ce
.  

Th
e 

ca
lc

ul
at

io
ns

 sh
ow

n 
de

m
on

st
ra

te
 th

is
 a

lte
rn

at
iv

e 
op

er
at

in
g 

sc
en

ar
io

 re
ga

rd
in

g 
fla

re
 m

ai
nt

en
an

ce
 a

nd
 d

ow
nt

im
e.

  B
as

ed
 o

n 
2%

 d
ow

nt
im

e,
 th

is
 sc

en
ar

io
 is

 
be

in
g 

sh
ow

n 
to

 o
cc

ur
 fo

r 1
75

.2
 h

ou
rs

 in
 a

 y
ea

r.

A
s s

ho
w

n 
on

 th
e 

su
m

m
ar

y 
pa

ge
 re

pr
es

en
tin

g 
th

e 
Ta

nk
 E

m
is

si
on

 se
nt

 to
 F

la
re

, H
2S

 e
m

is
si

on
s a

re
 re

pr
es

en
te

d 
as

 o
cc

ur
in

g 
w

he
n 

th
e 

liq
ui

d 
st

re
am

s f
la

sh
 d

ur
in

g 
th

e 
ch

an
ge

 fr
om

 a
 p

re
ss

ur
iz

ed
 fl

ow
 to

 th
e 

at
m

os
ph

er
ic

 ta
nk

.  
D

ue
 to

 th
e 

ch
em

ic
al

 p
ro

pe
rti

es
 o

f H
2S

, t
he

 m
os

t c
on

se
rv

at
iv

e 
ap

pr
oa

ch
 is

 to
 re

pr
es

en
t t

ha
t a

ll 
H

2S
 in

 th
e 

liq
ui

d 
w

ill
 im

m
ed

ia
te

ly
 fl

as
h,

 a
nd

 th
er

e 
w

ill
 b

e 
no

 H 2
S 

em
itt

ed
 d

ur
in

g 
w

or
ki

ng
 a

nd
 b

re
at

hi
ng

 w
hi

le
 th

e 
liq

ui
ds

 a
re

 st
or

ed
.  

Si
nc

e 
th

er
e 

w
ill

 b
e 

no
 li

qu
id

 fl
ow

 d
ur

in
g 

th
e 

fla
re

 d
ow

nt
im

e,
 th

er
e 

ar
e 

no
 fl

as
h 

em
is

si
on

s a
nd

 th
er

ef
or

e 
no

 H 2S
 

em
is

si
on

s f
ro

m
 th

e 
st

an
di

ng
 lo

ss
 o

f t
he

 ta
nk

s.



E
m

is
si

on
s S

um
m

ar
y

Po
llu

ta
nt

H
ou

rl
y 

M
ax

 (l
b/

hr
)

A
nn

ua
l T

ot
al

 (T
/y

r)
V

O
C

5.
72

0.
16

H
2S

0.
00

04
0.

00
00

02
PM

2.
21

1.
18

PM
10

0.
53

0.
28

PM
2.

5
0.

00
01

0.
00

00
00

3

#
A

ct
iv

ity
Po

llu
ta

nt
H

ou
rl

y 
E

m
is

si
on

s (
lb

/h
r)

A
nn

ua
l 

E
m

is
si

on
s (

T
/y

r)
So

ur
ce

 fo
r 

"I
np

ut
 

Pa
ra

m
et

er
s"

Te
m

pe
ra

tu
re

 (F
)

21
2

V
a p

or
 P

re
ss

ur
e 

(p
si

a)
0.

00
1

Sa
tu

ra
tio

n 
Fa

ct
or

1
M

ol
ec

ul
ar

 W
ei

gh
t (

lb
/lb

m
ol

)
50

0
M

ot
or

 O
il 

(g
al

/a
ct

iv
ity

)
11

2
U

 w
in

d 
s p

ee
d 

(m
ph

)
3.

52
V

ap
or

 P
re

ss
ur

e 
P V

 (P
a)

10
M

ol
ec

ul
ar

 W
ei

gh
t (

lb
/lb

m
ol

)
50

0
Su

rfa
ce

 A
re

a 
A

p 
(m

2)
 (4

ft 
* 

4f
t)

1.
48

Ev
a p

or
at

io
n 

tim
e 

t (
hr

s)
10

N
um

be
r o

f a
ct

iv
iti

es
 p

er
 y

ea
r (

N
um

be
r o

f o
il 

ch
an

ge
s p

er
 e

ng
in

e 
pe

r y
ea

r)
10

Fa
ct

or
 u

se
d 

to
 a

cc
ou

nt
 fo

r l
ar

ge
r h

or
se

po
w

er
 

en
gi

ne
s

2

Te
m

pe
ra

tu
re

 (°
F)

10
4

V
a p

or
 p

re
ss

ur
e 

(p
si

a)
0.

00
1

M
ol

ec
ul

ar
 w

ei
gh

t (
lb

/lb
-m

ol
e)

50
0

V
V
 C

as
in

g 
vo

lu
m

e 
(ft

3)
 (1

ft 
* 

3f
t)

2.
35

5
Id

ea
l g

as
 c

on
st

an
t (

ps
ia

-ft
3/

lb
-m

ol
-°

R
)

10
.7

3
N

um
be

r o
f a

ct
iv

iti
es

 p
er

 y
ea

r (
N

um
be

r o
f r

od
 

pa
ck

in
g 

ch
an

ge
s p

er
 y

ea
r p

er
 e

ng
in

e)
10

To
ta

l (
lb

/y
r/e

ng
in

e)
0.

00
10

Te
m

pe
ra

tu
re

 (°
F)

10
4

V
ap

or
 p

re
ss

ur
e 

of
 m

at
er

ia
l s

to
re

d 
(p

si
a)

0.
00

1
M

ol
ec

ul
ar

 w
ei

gh
t (

lb
/lb

-m
ol

e)
50

0
V

V
 C

as
in

g 
vo

lu
m

e 
(ft

3)
 (1

ft 
* 

3f
t)

2.
35

5
Id

ea
l g

as
 c

on
st

an
t (

ps
ia

-ft
3/

lb
-m

ol
-°

R
)

10
.7

3
N

um
be

r o
f a

ct
iv

iti
es

 p
er

 y
ea

r (
N

um
be

r o
f s

ea
l 

ch
an

ge
s p

er
 y

ea
r p

er
 e

ng
in

e)
2

To
ta

l (
lb

/y
r/e

ng
in

e)
0.

00
02

Te
m

pe
ra

tu
re

 (F
)

68
V

a p
or

 P
re

ss
ur

e 
(p

si
a)

0.
00

1
Sa

tu
ra

tio
n 

Fa
ct

or
1

M
ol

ec
ul

ar
 W

ei
gh

t (
lb

/lb
m

ol
)

62
.0

7
G

l y
co

l S
ol

ut
io

n 
(g

al
/a

ct
iv

ity
)

40
00

Te
m

pe
ra

tu
re

 (F
)

68
V

a p
or

 P
re

ss
ur

e 
(p

si
a)

0.
00

1
M

ol
ec

ul
ar

 W
ei

gh
t (

lb
/lb

m
ol

)
62

.0
7

V
V

 V
es

se
l v

ol
um

e 
(ft

3)
 (5

 ft
 ra

di
i *

 3
0 

ft 
he

ig
ht

)
23

55

Id
ea

l g
as

 c
on

st
an

t (
ps

ia
-ft

3/
lb

-m
ol

-°
R

)
10

.7
3

N
um

be
r o

f a
ct

iv
iti

es
 p

er
 y

ea
r

1
To

ta
l (

lb
/y

r/u
ni

t)
0.

02
15

0.
00

Si
te

-S
pe

ci
fic

 D
at

a

Lo
ad

in
g 

lo
ss

 p
er

 a
ct

iv
ity

 (l
b/

ac
tiv

ity
)

0.
00

60

C
lin

ga
ge

 L
os

s (
lb

/a
ct

iv
ity

)
0.

01
55

-E
ng

in
e 

ha
s b

ee
n 

is
ol

at
ed

 a
nd

 b
lo

w
 d

ow
n 

oc
cu

rs
 p

rio
r t

o 
ch

an
gi

ng
 ro

d 
pa

ck
in

g.
 T

he
 

em
is

si
on

s a
ss

oc
ia

te
d 

w
ith

 th
e 

bl
ow

 d
ow

n 
[1

06
.3

59
 (b

) (
8)

] n
ee

d 
to

 b
e 

ac
co

un
te

d 
fo

r i
n 

th
e 

oi
l a

nd
 g

as
 e

m
is

si
on

 c
al

cu
la

tio
n 

sp
re

ad
sh

ee
t.

-E
m

is
si

on
s f

ro
m

 c
lin

ga
ge

 a
re

 th
e 

ev
ap

or
at

io
n 

of
 th

e 
lu

br
ic

an
t a

dh
er

ed
 to

 th
e 

ro
d 

pa
ck

in
g 

ca
si

ng
.

-C
as

in
g 

vo
lu

m
e 

fo
r c

al
cu

la
tio

ns
 is

 b
as

ed
 o

n 
fie

ld
 o

bs
er

va
tio

n 
of

 c
as

in
g 

fo
r a

 1
38

0h
p 

G
35

16
B

 L
E 

en
gi

ne
(b

).
-I

np
ut

 p
ar

am
et

er
s b

as
ed

 o
n 

m
at

er
ia

l s
pe

ci
fic

at
io

ns
 fo

r A
P 

10
1(

c)
 g

re
as

e.
-A

ss
um

e 
al

l e
m

is
si

on
s f

ro
m

 m
ai

nt
en

an
ce

 a
ct

iv
ity

 o
cc

ur
 in

 o
ne

 h
ou

r.

C
lin

ga
ge

 L
os

s (
lb

/a
ct

iv
ity

)
0.

00
01

1.
02

7

To
ta

l (
lb

/y
r/e

ng
in

e)

0.
00

01
0.

00
00

00
1

4
(b

)(
2)

 G
ly

co
l D

eh
yd

ra
tio

n 
U

ni
t 

Em
is

si
on

s a
ss

oc
ia

te
d 

w
ith

 re
pl

ac
em

en
t o

f g
ly

co
l 

so
lu

tio
n 

us
ed

 in
 

de
hy

dr
at

io
n 

un
it.

 T
he

re
 a

re
 

tw
o 

ve
ss

el
s i

n 
a 

de
hy

dr
at

io
n 

un
it:

 c
on

ta
ct

or
 

an
d 

re
ge

ne
ra

to
r.

-C
al

cu
la

tio
ns

 b
as

ed
 o

n 
ph

ys
ic

al
 p

ro
pe

rti
es

 o
f m

on
o 

et
hy

le
ne

 g
ly

co
l (

M
EG

)(
d)

 b
ec

au
se

 o
f i

ts
 

lo
w

 m
ol

ec
ul

ar
 w

ei
gh

t a
nd

 h
ig

h 
va

po
r p

re
ss

ur
e 

w
hi

ch
 g

iv
es

 th
e 

m
os

t c
on

se
rv

at
iv

e 
em

is
si

on
s 

es
tim

at
e.

-T
yp

ic
al

ly
 th

e 
gl

yc
ol

 so
lu

tio
n 

us
ed

 in
 d

eh
yd

ra
tio

n 
un

it 
is

 n
ot

 e
nt

ire
ly

 re
pl

ac
ed

 b
ut

 it
 is

 
co

ns
er

va
tiv

el
y 

as
su

m
ed

 th
at

 th
e 

gl
yc

ol
 so

lu
tio

n 
is

 d
ra

in
ed

 o
nc

e 
pe

r y
ea

r f
or

 v
es

se
l 

m
ai

nt
en

an
ce

.
-P

er
 fi

el
d 

ex
pe

rie
nc

e,
 4

00
0 

ga
l o

f g
ly

co
l s

ol
ut

io
n 

is
 u

se
d 

in
 a

 la
rg

e 
de

hy
dr

at
io

n 
un

it.
-A

ss
um

e 
al

l e
m

is
si

on
s f

ro
m

 o
pe

ni
ng

, l
oa

di
ng

, a
nd

 c
lin

ga
ge

 o
cc

ur
 in

 th
re

e 
se

pa
ra

te
 h

ou
rs

.

Lo
ad

in
g 

lo
ss

 L
L (

lb
/1

00
0 

ga
l)

0.
00

15
N

um
be

r o
f D

eh
y 

U
ni

ts

N
um

be
r o

f E
ng

in
es

1
V

O
C

0
V

O
C

3
(b

)(
3)

 C
ha

ng
in

g 
W

et
 a

nd
 

D
ry

 S
ea

ls
 E

m
is

si
on

s f
ro

m
 

ch
an

gi
ng

 se
al

s w
ou

ld
 b

e 
fro

m
 c

lin
ga

ge
 o

f l
ub

ric
an

t 
in

 th
e 

ca
si

ng
.

-E
ng

in
e 

ha
s b

ee
n 

is
ol

at
ed

 a
nd

 b
lo

w
 d

ow
n 

oc
cu

rs
 p

rio
r t

o 
ch

an
gi

ng
 se

al
s. 

Th
e 

em
is

si
on

s 
as

so
ci

at
ed

 w
ith

 th
e 

bl
ow

 d
ow

n 
[1

06
.3

59
 (b

) (
8)

] n
ee

d 
to

 b
e 

ac
co

un
te

d 
fo

r i
n 

th
e 

oi
l a

nd
 g

as
 

em
is

si
on

 c
al

cu
la

tio
n 

sp
re

ad
sh

ee
t.

-E
m

is
si

on
s f

ro
m

 c
lin

ga
ge

 a
re

 th
e 

ev
ap

or
at

io
n 

of
 th

e 
lu

br
ic

an
t a

dh
er

ed
 to

 th
e 

ro
d 

pa
ck

in
g 

ca
si

ng
.

-C
as

in
g 

vo
lu

m
e 

fo
r c

al
cu

la
tio

ns
 is

 b
as

ed
 o

n 
fie

ld
 o

bs
er

va
tio

n 
of

 c
as

in
g 

fo
r a

 1
38

0 
hp

 
C

at
er

pi
lla

r G
35

16
B

 L
E 

en
gi

ne
 (b

).
-I

np
ut

 p
ar

am
et

er
s b

as
ed

 o
n 

m
at

er
ia

l s
pe

ci
fic

at
io

ns
 fo

r A
P 

10
1(

c)
 g

re
as

e.
-A

ss
um

e 
al

l e
m

is
si

on
s f

ro
m

 m
ai

nt
en

an
ce

 a
ct

iv
ity

 o
cc

ur
 in

 o
ne

 h
ou

r.

C
lin

ga
ge

 L
os

s (
lb

/a
ct

iv
ity

)
0.

00
01

0.
00

Si
te

-S
pe

ci
fic

 D
at

a

1
V

O
C

0.
00

01
0.

00
00

01
Si

te
-S

pe
ci

fic
 D

at
a

N
um

be
r o

f E
ng

in
es

1
(b

)(
1)

 E
ng

in
e/

Tu
rb

in
e 

O
il 

C
ha

ng
es

 / 
F

ilt
er

 C
ha

ng
es

 
Th

e 
em

is
si

on
s a

ss
oc

ia
te

d 
w

ith
 a

n 
en

gi
ne

 o
il/

fil
te

r 
ch

an
ge

 o
cc

ur
 d

ur
in

g 
th

e 
dr

ai
ni

ng
 o

f t
he

 u
se

d 
en

gi
ne

 
oi

l i
nt

o 
oi

l p
an

 o
r 

co
nt

ai
ne

r.

-E
ng

in
e 

ha
s b

ee
n 

is
ol

at
ed

 a
nd

 b
lo

w
 d

ow
n 

oc
cu

rs
 p

rio
r t

o 
oi

l c
ha

ng
e.

 T
he

 e
m

is
si

on
s 

as
so

ci
at

ed
 w

ith
 th

e 
bl

ow
 d

ow
n 

[1
06

.3
59

 (b
) (

8)
] n

ee
d 

to
 b

e 
ac

co
un

te
d 

fo
r i

n 
th

e 
oi

l a
nd

 g
as

 
em

is
si

on
 c

al
cu

la
tio

n 
sp

re
ad

sh
ee

t.
-O

il 
is

 d
ra

in
ed

 in
to

 a
 4

 ft
 x

 4
 ft

 o
pe

n 
pa

n 
an

d 
tra

ns
fe

rr
ed

 to
 a

 c
lo

se
d 

co
nt

ai
ne

r p
er

 B
es

t 
M

an
ag

em
en

t P
ra

ct
ic

e 
(B

M
P)

.
-I

np
ut

 p
ar

am
et

er
s b

as
ed

 o
n 

m
an

uf
ac

tu
re

r s
pe

ci
fic

at
io

ns
 o

f e
ng

in
e 

oi
l S

A
E 

10
W

 (a
).

-U
se

d 
a 

13
80

 h
p 

C
at

er
pi

lla
r G

35
16

B
 L

E 
en

gi
ne

 (b
) a

s b
as

is
 fo

r c
al

cu
la

tio
n.

 In
 o

rd
er

 to
 

ac
co

un
t f

or
 e

m
is

si
on

s f
ro

m
 la

rg
er

 h
or

se
 p

ow
er

 e
ng

in
es

, t
he

 e
m

is
si

on
s a

re
 d

ou
bl

ed
. A

n 
av

er
ag

e 
en

gi
ne

 u
se

s 1
12

 g
al

lo
ns

 o
f m

ot
or

 o
il 

an
d 

m
an

uf
ac

tu
re

r r
ec

om
m

en
ds

 c
ha

ng
in

g 
oi

l 
ev

er
y 

10
00

 h
rs

. W
e 

us
ed

 1
0 

ch
an

ge
s o

f o
il 

pe
r y

ea
r a

s a
 c

on
se

rv
at

iv
e 

es
tim

at
e.

-E
m

is
si

on
 e

st
im

at
es

 fo
r 1

38
0 

hp
 e

ng
in

e 
ar

e 
be

in
g 

do
ub

le
d 

to
 b

e 
co

ns
er

va
tiv

e 
an

d 
to

 
ac

co
m

m
od

at
e 

en
gi

ne
s w

ith
 h

ig
he

r h
p.

-A
ss

um
e 

al
l e

m
is

si
on

s f
ro

m
 o

pe
ni

ng
, l

oa
di

ng
, a

nd
 e

va
po

ra
tio

n 
oc

cu
r i

n 
th

re
e 

se
pa

ra
te

 
ho

ur
s.

Lo
ad

in
g 

lo
ss

 L
L (

lb
/1

00
0 

ga
l)

0.
00

9
N

um
be

r o
f 

En
gi

ne
s/

Tu
rb

in
es

20
.5

60

1
V

O
C

1.
03

0.
01

Si
te

-S
pe

ci
fic

 D
at

a

Lo
ad

in
g 

lo
ss

 p
er

 a
ct

iv
ity

 (l
b/

ac
tiv

ity
)

0.
00

1

Ev
ap

or
at

io
n 

Lo
ss

 (l
b/

ac
tiv

ity
)

2
(b

)(
1)

 &
 (b

)(
4)

 C
ha

ng
in

g 
E

ng
in

e 
R

od
 P

ac
ki

ng
s 

Em
is

si
on

s f
ro

m
 c

ha
ng

in
g 

of
 th

e 
ro

d 
w

ou
ld

 b
e 

fro
m

 
cl

in
ga

ge
 o

f l
ub

ric
an

t i
n 

th
e 

ca
si

ng
.

E
M

IS
SI

O
N

S 
FO

R
 M

IS
C

E
L

L
A

N
E

O
U

S 
M

SS
 A

C
T

IV
IT

IE
S 

(F
IN

 M
SS

-F
U

G
)

B
A

R
G

M
A

N
N

 T
R

U
ST

 U
N

IT
 B

1 
A

N
D

 F
R

A
N

Z
 U

N
IT

 A
1 

M
ay

 3
0 

20
12

 th
ro

ug
h 

M
ay

 2
9 

20
13

B
U

R
L

IN
G

T
O

N
 R

E
SO

U
R

C
E

S 
O

IL
 &

 G
A

S 
C

O
M

PA
N

Y
 L

P

D
es

cr
ip

tio
n 

/ C
om

m
en

ts
D

ef
au

lt 
Pa

ra
m

et
er

s
E

qu
at

io
n 

U
se

d
In

pu
t P

ar
am

et
er

s



E
M

IS
SI

O
N

S 
FO

R
 M

IS
C

E
L

L
A

N
E

O
U

S 
M

SS
 A

C
T

IV
IT

IE
S 

(F
IN

 M
SS

-F
U

G
)

B
A

R
G

M
A

N
N

 T
R

U
ST

 U
N

IT
 B

1 
A

N
D

 F
R

A
N

Z
 U

N
IT

 A
1 

M
ay

 3
0 

20
12

 th
ro

ug
h 

M
ay

 2
9 

20
13

B
U

R
L

IN
G

T
O

N
 R

E
SO

U
R

C
E

S 
O

IL
 &

 G
A

S 
C

O
M

PA
N

Y
 L

P

Te
m

pe
ra

tu
re

 (°
F)

10
0

V
ap

or
 p

re
ss

ur
e 

of
 m

at
er

ia
l s

to
re

d 
(p

si
a)

10
.5

M
ol

ec
ul

ar
 w

ei
gh

t (
lb

/lb
-m

ol
e)

66
V

V
 V

es
se

l v
ol

um
e 

(ft
3)

 (2
ft 

ra
di

i *
 1

0 
ft 

he
ig

ht
)

12
5.

6

Id
ea

l g
as

 c
on

st
an

t (
ps

ia
-ft

3/
lb

-m
ol

-°
R

)
10

.7
3

N
um

be
r o

f a
ct

iv
iti

es
 p

er
 y

ea
r

1
To

ta
l (

lb
/y

r/t
re

at
er

)
8.

69
13

6
(b

)(
2)

 A
er

os
ol

 L
ub

ri
ca

nt
s

Po
un

ds
 o

f E
m

is
si

on
s p

er
 C

an
 (l

b/
ca

n)
0.

5
N

um
be

r o
f 1

6 
oz

 C
an

s 
U

se
d

10
0

V
O

C
2.

00
0.

03
TC

EQ
 D

ef
au

lt 
V

al
ue

Te
m

pe
ra

tu
re

 (°
F)

72
.1

V
ap

or
 p

re
ss

ur
e 

of
 m

at
er

ia
l s

to
re

d 
(p

si
a)

10
.5

M
ol

ec
ul

ar
 w

ei
gh

t (
lb

/lb
-m

ol
e)

66
V

V
 V

es
se

l v
ol

um
e 

(ft
3)

 (0
.5

 ft
 ra

di
i *

 1
00

 ft
 

he
ig

ht
)

78
.5

Id
ea

l g
as

 c
on

st
an

t (
ps

ia
-ft

3/
lb

-m
ol

-°
R

)
10

.7
3

N
um

be
r o

f a
ct

iv
iti

es
 p

er
 y

ea
r

1
To

ta
l (

lb
/y

r/s
ec

tio
n)

5.
71

69

10
(b

)(
6)

1
V

O
C

0.
72

0.
02

TC
EQ

 D
ef

au
lt 

V
al

ue

U
 w

in
d 

sp
ee

d 
(m

ph
)

3.
52

Em
is

si
on

 F
ac

to
r (

lb
 P

M
/to

n)
0.

01
0

PM
0.

00
1

0.
00

00
03

M
 m

at
er

ia
l m

oi
st

ur
e 

co
nt

en
t (

%
)

0.
5

Em
is

si
on

 F
ac

to
r (

lb
 P

M
10

/to
n)

0.
00

5
PM

10
0.

00
1

0.
00

00
02

k 
pa

rti
cl

e 
si

ze
 m

ul
tip

lie
r (

PM
)

0.
74

k 
pa

rti
cl

e 
si

ze
 m

ul
tip

lie
r (

PM
10

)
0.

35
k 

pa
rti

cl
e 

si
ze

 m
ul

tip
lie

r (
PM

2.
5)

0.
05

3
H

on
e y

co
m

b 
(fi

lte
r)

 su
rfa

ce
 a

re
a 

(ft
2)

10
0

D
us

t t
hi

ck
ne

ss
 (m

m
)

10
D

us
t D

en
si

t y
 (l

b/
ft3

)
75

N
um

be
r o

f a
ct

iv
iti

es
 p

er
 h

ou
r

1
N

um
be

r o
f a

ct
iv

iti
es

 p
er

 y
ea

r
5

D
us

t g
en

er
at

ed
 p

er
 y

ea
r (

T/
yr

)
0.

62

PM
10

 E
m

is
si

on
 F

ac
to

r (
lb

 P
M

/lb
 u

sa
ge

)
0.

00
14

PM
10

0.
53

0.
28

PM
 E

m
is

si
on

 F
ac

to
r (

lb
 P

M
/lb

 u
sa

ge
)

0.
00

59
H

ou
rl y

 B
la

st
in

g 
M

ed
ia

 U
sa

ge
 (l

b/
hr

)
37

5
A

nn
ua

l B
la

st
in

g 
M

ed
ia

 U
sa

ge
 (T

/y
r)

20
0

V
ol

um
e 

de
ga

ss
ed

 (s
cf

)
0

V
O

C
0.

00
0.

00
Pr

es
su

re
 a

t w
hi

ch
 st

re
am

 is
 d

e g
as

se
d 

(p
si

)
90

0
H

2S
0.

00
0.

00
A

ir 
M

ol
ec

ul
ar

 W
ei

gh
t (

lb
/lb

-m
ol

)
28

.9
6

St
re

am
 S

pe
ci

fic
 G

ra
vi

ty
0.

75
2

M
ol

ar
 v

ol
um

e 
co

nv
er

si
on

 (s
cf

/(l
b/

m
ol

))
37

9.
4

In
le

t s
tre

am
 V

O
C

 c
on

te
nt

 (%
)

25
.0

0%
In

le
t s

tre
am

 H
2S

 c
on

te
nt

 (%
)

0.
02

%
T y

pe
 o

f C
on

tro
l E

qu
ip

m
en

t
C

on
tro

l E
ffi

ci
en

cy
 (%

)
0.

00
%

Ev
en

ts
 p

er
 H

ou
r

1
Ev

en
ts

 p
er

 Y
ea

r
40

13
(b

)(
8)

 G
as

 P
ip

el
in

e 
B

lo
w

do
w

n
-B

as
ed

 o
n 

an
 e

st
im

at
e 

of
 1

00
 sc

f o
f g

as
 b

ei
ng

 d
eg

as
se

d 
pe

r e
ve

nt
 a

t 9
00

 p
si

-A
ss

um
e 

al
l e

m
is

si
on

s f
ro

m
 m

ai
nt

en
an

ce
 a

ct
iv

ity
 o

cc
ur

 in
 o

ne
 h

ou
r.

-I
nc

lu
de

s b
lo

ck
in

g 
an

d 
ve

nt
in

g 
lin

es
 fo

r m
in

or
 re

pa
ir 

an
d 

re
pl

ac
em

en
t.

V
ol

um
e 

de
ga

ss
ed

 (a
t p

re
ss

ur
e)

 (s
cf

)
0.

00
Si

te
-S

pe
ci

fic
 D

at
a

St
re

am
 D

en
si

ty
 (l

b/
sc

f)
0.

05
7

14
(b

)(
10

) C
oa

tin
g 

(h
an

d-
ap

pl
ie

d)
R

eg
ar

dl
es

s o
f t

he
 a

m
ou

nt
 o

f p
ai

nt
 a

pp
lie

d,
 if

 th
e 

co
at

in
g 

is
 a

pp
lie

d 
w

ith
 b

ru
sh

es
 a

nd
/o

r r
ol

le
rs

, t
he

 c
oa

tin
g 

ac
tiv

ity
 is

 D
e 

M
in

im
is

.

0.
00

00
00

3

D
us

t g
en

er
at

ed
 p

er
 fi

lte
r r

ep
la

ce
m

en
t 

(lb
)

24
6.

06

12
(b

)(
10

) A
br

as
iv

e 
B

la
st

in
g

-B
la

st
in

g 
m

ed
ia

 u
sa

ge
 ra

te
s p

ro
vi

de
d 

by
 th

e 
si

te
 a

nd
 in

cl
ud

es
 a

 2
5%

 fa
ct

or
 o

f s
af

et
y.

  B
as

ed
 

on
 m

ax
im

um
 o

f b
la

st
in

g 
w

ith
 o

ne
 n

oz
zl

e 
at

 a
 ti

m
e.

-B
as

ed
 o

n 
w

or
st

-c
as

e 
PM

/P
M

10
 e

m
is

si
on

s f
ac

to
rs

 fr
om

 T
C

EQ
's 

"A
br

as
iv

e 
B

la
st

 C
le

an
in

g,
" 

D
ra

ft 
R

G
-1

69
, M

ar
ch

 2
00

1.

N
um

be
r o

f B
la

st
in

g 
G

un
s

1
Si

te
-S

pe
ci

fic
 D

at
a

PM
2.

21
1.

18

TC
EQ

 D
ef

au
lt 

V
al

ue

Sa
fe

ty
 fa

ct
or

 to
 a

cc
ou

nt
 fo

r M
SS

 a
ct

iv
iti

es
 w

ith
 th

e 
sa

m
e 

ch
ar

ac
te

r a
nd

 q
ua

nt
ity

 o
f e

m
is

si
on

s a
s t

ho
se

 li
st

ed
 in

 p
ar

ag
ra

ph
s (

b)
 (1

) -
 (5

) o
f §

10
6.

35
9.

11
(b

)(
1)

 C
at

al
ys

t H
an

dl
in

g 
an

d 
M

ai
nt

en
an

ce
-B

as
ed

 o
n 

U
.S

. E
PA

 A
P-

42
, 1

3.
2.

4 
"A

gg
re

ga
te

 H
an

dl
in

g 
an

d 
St

or
ag

e 
Pi

le
s"

  (
Eq

ua
tio

n 
1)

.
-T

he
 m

ea
n 

w
in

d 
sp

ee
d 

is
 c

on
si

st
en

t w
ith

 th
e 

as
su

m
pt

io
ns

 in
 th

e 
TC

EQ
's 

de
fa

ul
t 

ca
lc

ul
at

io
ns

.
-M

oi
st

ur
e 

co
nt

en
t e

st
im

at
e 

ba
se

d 
on

 p
ro

ce
ss

 k
no

w
le

dg
e

-P
ar

tic
le

 si
ze

 m
ul

tip
lie

rs
 ta

ke
n 

fro
m

 A
P-

42
, C

ha
pt

er
 1

3.
2.

4.
-A

ss
um

ed
 C

on
tro

l E
ffi

ci
en

cy
 o

f 0
%

.
-D

us
t t

hi
ck

ne
ss

 a
ss

um
ed

 to
 b

e 
fly

 a
sh

 th
ic

kn
es

s i
n 

SC
R

.
-D

us
t d

en
si

ty
 a

ss
um

ed
 a

s f
ly

 a
sh

 d
en

si
ty

.
-B

as
ed

 u
po

n 
m

ax
im

um
 su

rfa
ce

 a
re

a 
ch

an
ge

d 
in

 a
n 

ho
ur

.
-B

as
ed

 u
po

n 
m

ax
im

um
 su

rfa
ce

 a
re

a 
ch

an
ge

d 
in

 a
 y

ea
r.

N
um

be
r o

f 
En

gi
ne

s/
Tu

rb
in

es
 w

ith
 

C
at

al
ys

t

1
Si

te
-S

pe
ci

fic
 D

at
a

Em
is

si
on

 F
ac

to
r (

lb
 P

M
2.

5/
to

n)
0.

00
1

10
0

N
um

be
r o

f C
yl

in
de

rs
1

V
O

C
0.

05
0.

05
9

(b
)(

2)
 C

al
ib

ra
tio

n
-P

er
 M

on
ito

rin
g 

D
iv

is
io

n’
s L

ab
or

at
or

y 
an

d 
Q

ua
lit

y 
A

ss
ur

an
ce

 S
ec

tio
n 

- O
ne

 c
yl

in
de

r o
f 

pe
nt

an
e 

or
 o

th
er

 c
al

ib
ra

tio
n 

ga
s u

se
d 

pe
r y

ea
r a

nd
 a

 ty
pi

ca
l c

yl
in

de
r c

on
ta

in
s 1

00
 lb

s.
-A

ss
um

e 
on

e 
cy

lin
de

r e
m

pt
ie

d 
in

 a
n 

ho
ur

.

Po
un

ds
 o

f p
en

ta
ne

 in
 o

ne
 c

yl
in

de
r (

lb
)

10
0

Po
un

ds
 o

f p
en

ta
ne

 in
 o

ne
 c

yl
in

de
r 

(lb
/c

yl
in

de
r)

PM
2.

5
0.

00
01

5.
72

0.
03

TC
EQ

 D
ef

au
lt 

V
al

ue

8
(b

)(
3)

 P
ne

um
at

ic
 

C
on

tr
ol

le
rs

B
as

ed
 o

n 
fie

ld
 e

xp
er

ie
nc

e 
an

d 
re

ce
nt

 si
te

 v
is

its
 to

 tw
o 

pl
an

ts
 in

 C
en

tra
l T

ex
as

 a
re

a,
 c

ha
ng

in
g 

pn
eu

m
at

ic
 c

on
tro

lle
rs

 o
f e

qu
ip

m
en

t u
nd

er
 p

re
ss

ur
e 

re
qu

ire
s i

so
la

tio
n 

of
 p

ip
e 

se
ct

io
n 

or
 p

ro
ce

ss
 e

qu
ip

m
en

t a
nd

 a
 b

lo
w

 d
ow

n.
 T

he
re

 a
re

 n
o 

em
is

si
on

s a
ss

oc
ia

te
d 

w
ith

 c
ha

ng
in

g 
th

e 
co

nt
ro

lle
r.

7
(b

)(
3)

 P
ip

in
g 

C
om

po
ne

nt
s

-C
al

cu
la

tio
ns

 b
as

ed
 o

n 
co

nd
en

sa
te

 (R
V

P 
10

) b
ec

au
se

 it
 h

as
 h

ig
he

r v
ap

or
 p

re
ss

ur
e 

th
an

 
cr

ud
e 

oi
l (

R
V

P 
5)

 a
nd

 re
su

lts
 in

 a
 m

or
e 

co
ns

er
va

tiv
e 

em
is

si
on

 e
st

im
at

e.
-1

00
 fo

ot
 lo

ng
 p

ip
e 

se
ct

io
ns

 c
on

se
rv

at
iv

el
y 

as
su

m
ed

 fo
r e

m
is

si
on

 c
al

cu
la

tio
ns

.
-A

ss
um

e 
al

l e
m

is
si

on
s f

ro
m

 m
ai

nt
en

an
ce

 a
ct

iv
ity

 o
cc

ur
 in

 o
ne

 h
ou

r.

C
lin

ga
ge

 L
os

s (
lb

/a
ct

iv
ity

)
5.

71
69

N
um

be
r o

f 1
00

 ft
 P

ip
in

g 
Se

ct
io

ns

-4
5-

50
%

 V
O

C
 b

y 
w

ei
gh

t v
ol

at
ili

ze
s.

-M
at

er
ia

l s
pe

ci
fic

at
io

n 
pe

r L
ub

ric
an

t M
SD

S 
(f)

.
-V

O
C

 e
va

po
ra

tio
n 

is
 b

as
ed

 o
ff 

st
an

da
rd

 e
ng

in
ee

rin
g 

ju
dg

m
en

t c
on

si
st

en
t w

ith
 p

ro
du

ct
 sp

ec
ifi

ca
tio

n.
 

- S
ta

nd
ar

d 
In

du
st

ria
l S

iz
e 

Ca
ns

 (o
z.

) 1
6

-A
ss

um
e 

4 
ca

ns
 u

se
d 

in
 a

n 
ho

ur
 a

s a
 m

ax
im

um

5
(b

)(
2)

 H
ea

te
r T

re
at

er
-C

al
cu

la
tio

ns
 b

as
ed

 o
n 

co
nd

en
sa

te
 (R

V
P 

10
) b

ec
au

se
 it

 h
as

 h
ig

he
r v

ap
or

 p
re

ss
ur

e 
th

an
 

cr
ud

e 
oi

l (
R

V
P 

5)
 a

nd
 re

su
lts

 in
 a

 m
or

e 
co

ns
er

va
tiv

e 
em

is
si

on
 e

st
im

at
e.

-E
m

is
si

on
 e

st
im

at
es

 a
re

 b
as

ed
 o

n 
a 

la
rg

e 
si

te
 th

at
 ty

pi
ca

lly
 h

as
 4

 h
ea

te
r t

re
at

er
s.

-A
ss

um
e 

al
l e

m
is

si
on

s f
ro

m
 m

ai
nt

en
an

ce
 a

ct
iv

ity
 o

cc
ur

 in
 o

ne
 h

ou
r.

C
lin

ga
ge

 L
os

s (
lb

/a
ct

iv
ity

)
8.

69
13

N
um

be
r o

f H
ea

te
r 

Tr
ea

te
rs

10
V

O
C

0
V

O
C

0.
00

0.
00

Si
te

-S
pe

ci
fic

 D
at

a



E
M

IS
SI

O
N

S 
FO

R
 M

IS
C

E
L

L
A

N
E

O
U

S 
M

SS
 A

C
T

IV
IT

IE
S 

(F
IN

 M
SS

-F
U

G
)

B
A

R
G

M
A

N
N

 T
R

U
ST

 U
N

IT
 B

1 
A

N
D

 F
R

A
N

Z
 U

N
IT

 A
1 

M
ay

 3
0 

20
12

 th
ro

ug
h 

M
ay

 2
9 

20
13

B
U

R
L

IN
G

T
O

N
 R

E
SO

U
R

C
E

S 
O

IL
 &

 G
A

S 
C

O
M

PA
N

Y
 L

P

M
ax

im
um

 h
ou

rly
 c

oa
tin

g 
us

ag
e 

ra
te

 (g
al

/h
r-

gu
n)

5

M
ax

im
um

 a
nn

ua
l c

oa
tin

g 
us

ag
e 

ra
te

 (g
al

/y
r-

gu
n)

99

N
um

be
r o

f g
un

s w
ith

 c
on

cu
rr

en
t c

oa
tin

g
1

M
ax

 V
O

C
 c

on
te

nt
 (l

b/
ga

l)
3.

5

M
ax

im
um

 h
ou

rly
 c

oa
tin

g 
us

ag
e 

ra
te

 (g
al

/h
r-

gu
n)

5
M

ax
im

um
 H

ou
rly

 E
m

is
si

on
s (

lb
/h

r)
PM

10
0.

00
0.

00

M
ax

im
um

 a
nn

ua
l c

oa
tin

g 
us

ag
e 

ra
te

 (g
al

/y
r-

gu
n)

99
0.

00
0.

00

M
ax

 D
en

si
t y

 (l
b/

ga
l)

23
Pe

rc
en

t O
ve

rs
pr

ay
 fo

r P
M

 (%
)

50
.0

0%
M

ax
 S

ol
id

s c
on

te
nt

 (%
)

79
.0

0%
M

ax
 S

ol
id

s c
on

te
nt

 (%
)

70
.0

0%
Fa

llo
ut

 fa
ct

or
 c

on
te

nt
 (%

)
90

.0
0%

V
ol

um
e 

de
ga

ss
ed

 (s
cf

)
0

V
O

C
0.

00
0.

00
Pr

es
su

re
 a

t w
hi

ch
 st

re
am

 is
 d

eg
as

se
d 

(p
si

)
90

0
H

2S
0.

00
0.

00
A

ir 
M

ol
ec

ul
ar

 W
ei

gh
t (

lb
/lb

-m
ol

)
28

.9
6

St
re

am
 S

pe
ci

fic
 G

ra
vi

ty
0.

75
2

M
ol

ar
 v

ol
um

e 
co

nv
er

si
on

 (s
cf

/(l
b/

m
ol

))
37

9.
4

In
le

t s
tre

am
 V

O
C

 c
on

te
nt

 (%
)

25
.0

0%
In

le
t s

tre
am

 H
2S

 c
on

te
nt

 (%
)

0.
02

%
T y

pe
 o

f C
on

tro
l E

qu
ip

m
en

t
C

on
tro

l E
ffi

ci
en

cy
 (%

)
0.

00
%

Ev
en

ts
 p

er
 H

ou
r

1
Ev

en
ts

 p
er

 Y
ea

r
52

P,
 v

a p
or

 p
re

ss
ur

e 
of

 m
at

er
ia

l (
ps

ia
)

11
.6

4
V

O
C

4.
12

0.
02

V
es

se
l H

ei
gh

t (
ft)

25
H

2S
0.

00
04

0.
00

00
02

V
es

se
l D

ia
m

et
er

 (f
t)

12
V

es
se

l V
ol

um
e 

(b
bl

)
50

0
A

ve
ra

ge
 D

ai
ly

 T
em

pe
ra

tu
re

 (F
)

72
.1

Id
ea

l g
as

 c
on

st
an

t (
ps

ia
-ft

3/
lb

-m
ol

-°
R

)
10

.7
3

M
W

v,
 v

ap
or

 m
ol

ec
ul

ar
 w

ei
gh

t (
lb

/lb
-m

ol
)

36
Lo

ad
in

g 
lo

ss
 fa

ct
or

 (l
b/

10
00

 g
al

 lo
ad

ed
)

5.
89

Sa
tu

ra
tio

n 
Fa

ct
or

0.
60

V
l, 

vo
lu

m
e 

of
 li

qu
id

 d
ra

in
ed

 
(g

al
lo

n/
ac

tiv
ity

)
21

0.
00

U
 w

in
d 

sp
ee

d 
(m

ph
)

3.
52

Lo
ad

in
g 

lo
ss

 p
er

 a
ct

iv
ity

 (d
ue

 to
 

dr
ai

ni
n g

) (
lb

/a
ct

iv
ity

)
1.

24

Su
rfa

ce
 A

re
a 

A
p 

(m
2)

1
V

ap
or

 P
re

ss
ur

e 
P V

 (P
a)

80
25

5.
01

t, 
tim

e 
m

at
er

ia
l s

its
 u

nc
ov

er
ed

 (h
r)

0.
25

Co
nd

en
sa

te
 st

re
am

 H
2S

 c
on

te
nt

 (%
)

0.
01

%
T y

pe
 o

f C
on

tro
l E

qu
ip

m
en

t
Fl

ar
e

Co
nt

ro
l E

ffi
ci

en
cy

 (%
) (

fo
r o

pe
ni

ng
 lo

ss
es

 
on

ly
)

98
.0

0%

Ev
en

ts
 p

er
 H

ou
r p

er
 ta

nk
1

Ev
en

ts
 p

er
 Y

ea
r p

er
 ta

nk
1

P,
 v

a p
or

 p
re

ss
ur

e 
of

 m
at

er
ia

l (
ps

ia
)

0.
11

6
V

O
C

0.
04

0.
00

00
5

V
es

se
l H

ei
gh

t (
ft)

25
H

2S
0.

00
00

1
0.

00
00

00
01

V
es

se
l D

ia
m

et
er

 (f
t)

12
V

es
se

l V
ol

um
e 

(b
bl

)
50

0
A

ve
ra

ge
 D

ai
ly

 T
em

pe
ra

tu
re

 (F
)

72
.1

Id
ea

l g
as

 c
on

st
an

t (
ps

ia
-ft

3/
lb

-m
ol

-°
R

)
10

.7
3

M
W

v,
 v

ap
or

 m
ol

ec
ul

ar
 w

ei
gh

t (
lb

/lb
-m

ol
)

36
Lo

ad
in

g 
lo

ss
 fa

ct
or

 (l
b/

10
00

 g
al

 lo
ad

ed
)

0.
05

86
7

Sa
tu

ra
tio

n 
Fa

ct
or

0.
60

V
l, 

vo
lu

m
e 

of
 li

qu
id

 d
ra

in
ed

 
(g

al
lo

n/
ac

tiv
ity

)
21

0.
00

U
 w

in
d 

sp
ee

d 
(m

ph
)

3.
52

Lo
ad

in
g 

lo
ss

 p
er

 a
ct

iv
ity

 (d
ue

 to
 

dr
ai

ni
n g

) (
lb

/a
ct

iv
ity

)
0.

01
23

2

Su
rfa

ce
 A

re
a 

A
p 

(m
2)

1
V

ap
or

 P
re

ss
ur

e 
P V

 (P
a)

79
9.

79
t, 

tim
e 

m
at

er
ia

l s
its

 u
nc

ov
er

ed
 (h

r)
0.

25
Pr

od
uc

ed
 W

at
er

 S
tre

am
 H

2S
 C

on
te

nt
 (%

)
0.

02
%

T y
pe

 o
f C

on
tro

l E
qu

ip
m

en
t

Fl
ar

e
C

on
tro

l E
ffi

ci
en

c y
 (%

) 
98

.0
0%

Ev
en

ts
 p

er
 H

ou
r p

er
 ta

nk
1

Ev
en

ts
 p

er
 Y

ea
r p

er
 ta

nk
1

N
ot

e:
 T

he
 e

m
is

si
on

s f
ro

m
 th

e 
M

SS
 A

ct
iv

ie
s p

re
se

nt
ed

 a
bo

ve
 a

re
 d

et
er

m
in

ed
 u

si
ng

 e
qu

at
io

ns
 a

nd
 a

pp
lic

ab
le

 d
ef

au
lt 

va
lu

es
 p

re
se

nt
ed

 b
y 

th
e 

TC
EQ

 in
 1

06
.3

59
(b

), 
as

 w
el

l a
s e

qu
at

io
ns

 fr
om

 A
P-

42
. B

lo
w

do
w

n 
em

is
si

on
s (
§1

06
.3

59
 (b

)(
8)

) a
re

 a
cc

ou
nt

ed
 fo

r o
n 

a 
se

pa
ra

te
 p

ag
e 

w
he

n 
ap

pl
ic

ab
le

.

7
Si

te
-S

pe
ci

fic
 D

at
a

Lo
, o

pe
ni

ng
 lo

ss
 (l

b/
ac

tiv
ity

)
20

6.
05

Ev
ap

or
at

io
n 

Lo
ss

 (l
b/

ac
tiv

ity
)

24
.4

6

To
ta

l (
lb

/y
r/t

an
k)

23
1.

75

16
(b

)(
9)

 C
on

de
ns

at
e 

Ta
nk

 
C

le
an

in
g 

A
ct

iv
iti

es
-F

or
 c

on
de

ns
at

e 
ta

nk
s a

nd
 st

or
ag

e 
ve

ss
el

s
-A

ss
um

ed
 v

ol
um

e 
dr

ai
ne

d 
w

as
 e

qu
al

 to
 1

%
 o

f t
he

 v
es

se
l v

ol
um

e
-A

ss
um

ed
 d

ra
in

ed
 m

at
er

ia
l i

s i
m

m
ed

ia
te

ly
 p

la
ce

d 
in

 a
 c

lo
se

d 
ve

ss
el

.  
To

 b
e 

co
ns

er
va

tiv
e,

 
th

is
 ti

m
e 

is
 re

pr
es

en
te

d 
as

 1
5 

m
in

ut
es

-A
ss

um
ed

 a
n 

av
er

ag
e 

da
ily

 te
m

pe
ra

tu
re

 o
f 9

5F
, p

er
 T

C
EQ

 g
ui

da
nc

e.
-A

ss
um

e 
al

l e
m

is
si

on
s f

ro
m

 o
pe

ni
ng

, l
oa

di
ng

, a
nd

 e
va

po
ra

tio
n 

oc
cu

r i
n 

th
re

e 
se

pa
ra

te
 

ho
ur

s.

V
v,

 v
ol

um
e 

of
 v

es
se

l (
ft3

)
28

07
.4

9
N

um
be

r o
f C

on
de

ns
at

e 
Ta

nk
s

2
Si

te
-S

pe
ci

fic
 D

at
a

Lo
, o

pe
ni

ng
 lo

ss
 (l

b/
ac

tiv
ity

)
2.

05
3

To
ta

l (
lb

/y
r/t

an
k)

2.
30

9

17
(b

)(
9)

 N
on

-C
on

de
ns

at
e 

Ta
nk

 C
le

an
in

g 
A

ct
iv

iti
es

-F
or

 n
on

-c
on

de
ns

at
e 

ta
nk

s a
nd

 st
or

ag
e 

ve
ss

el
s

-A
ss

um
ed

 v
ol

um
e 

dr
ai

ne
d 

w
as

 e
qu

al
 to

 1
%

 o
f t

he
 v

es
se

l v
ol

um
e

-A
ss

um
ed

 d
ra

in
ed

 m
at

er
ia

l i
s i

m
m

ed
ia

te
ly

 p
la

ce
d 

in
 a

 c
lo

se
d 

ve
ss

el
.  

To
 b

e 
co

ns
er

va
tiv

e,
 

th
is

 ti
m

e 
is

 re
pr

es
en

te
d 

as
 1

5 
m

in
ut

es
-A

ss
um

ed
 a

n 
av

er
ag

e 
da

ily
 te

m
pe

ra
tu

re
 o

f 9
5F

, p
er

 T
C

EQ
 g

ui
da

nc
e.

-A
ss

um
e 

al
l e

m
is

si
on

s f
ro

m
 o

pe
ni

ng
, l

oa
di

ng
, a

nd
 e

va
po

ra
tio

n 
oc

cu
r i

n 
th

re
e 

se
pa

ra
te

 
ho

ur
s.

V
v,

 v
ol

um
e 

of
 v

es
se

l (
ft3

)
28

07
.4

9
N

um
be

r o
f N

on
-

Co
nd

en
sa

te
 T

an
ks

15
(b

)(
7)

 P
ig

gi
ng

 A
ct

iv
iti

es
-B

as
ed

 o
n 

an
 e

st
im

at
e 

of
 5

0 
sc

f o
f g

as
 b

ei
ng

 d
eg

as
se

d 
pe

r e
ve

nt
 a

t 9
00

 p
si

-A
ss

um
e 

al
l e

m
is

si
on

s f
ro

m
 m

ai
nt

en
an

ce
 a

ct
iv

ity
 o

cc
ur

 in
 o

ne
 h

ou
r.

V
ol

um
e 

de
ga

ss
ed

 (a
t p

re
ss

ur
e)

 (s
cf

)
0.

00

Ev
ap

or
at

io
n 

Lo
ss

 (l
b/

ac
tiv

ity
)

0.
24

4

Si
te

-S
pe

ci
fic

 D
at

a

St
re

am
 D

en
si

ty
 (l

b/
sc

f)
0.

05
7

14
b

(b
)(

10
) C

oa
tin

g 
(s

pr
ay

)
-I

f u
se

 le
ss

 th
an

 1
00

 g
al

/y
r c

oa
tin

g 
an

d 
le

ss
 th

an
 5

0 
ga

l/y
r o

f s
ol

ve
nt

, a
ct

iv
ity

 is
 D

e 
M

in
im

is
 

re
ga

rd
le

ss
 o

f t
he

 a
pp

lic
at

io
n 

m
et

ho
d.

-E
m

is
si

on
 c

al
cu

la
tio

n 
fo

rm
ul

a 
an

d 
em

is
si

on
 fa

ct
or

s a
re

 d
ef

in
ed

 in
 T

C
EQ

 T
ec

hn
ic

al
 

G
ui

da
nc

e 
D

oc
um

en
t f

or
 S

ur
fa

ce
 C

oa
tin

g 
O

pe
ra

tio
ns

 d
at

ed
 A

pr
il 

20
01

.  
-I

t i
s a

ss
um

ed
 th

at
 9

0%
 o

f t
he

 o
ve

rs
pr

ay
 fa

lls
 to

 th
e 

gr
ou

nd
 p

er
 T

C
EQ

 M
em

o 
da

te
d 

Ja
nu

ar
y 

10
, 1

99
4.

-A
ll 

PM
 is

 a
ss

um
ed

 to
 b

e 
PM

 a
nd

 P
M

10
 (i

.e
., 

no
 p

ar
tic

le
 si

ze
 d

is
tri

bu
tio

n 
is

 a
pp

lie
d)

.

4.
54

3
Si

te
-S

pe
ci

fic
 D

at
a

PM

M
ax

im
um

 A
nn

ua
l E

m
is

si
on

s (
T/

yr
)

0.
04

0

V
O

C
0.

00
0.

00
Si

te
-S

pe
ci

fic
 D

at
a

M
ax

im
um

 A
nn

ua
l E

m
is

si
on

s (
T/

yr
)

0.
17

3

14
a

(b
)(

10
) C

oa
tin

g 
(s

pr
ay

)
-I

f u
se

 le
ss

 th
an

 1
00

 g
al

/y
r c

oa
tin

g 
an

d 
le

ss
 th

an
 5

0 
ga

l/y
r o

f s
ol

ve
nt

, a
ct

iv
ity

 is
 D

e 
M

in
im

is
 

re
ga

rd
le

ss
 o

f t
he

 a
pp

lic
at

io
n 

m
et

ho
d.

-A
ss

um
e 

m
ax

 V
O

C
 c

on
te

nt
 a

s a
llo

w
ed

 b
y 

30
 T

A
C

 1
15

, i
.e

., 
3.

5 
lb

/g
al

.
-E

m
is

si
on

 c
al

cu
la

tio
n 

fo
rm

ul
a 

an
d 

em
is

si
on

 fa
ct

or
s a

re
 d

ef
in

ed
 in

 T
C

EQ
 T

ec
hn

ic
al

 
G

ui
da

nc
e 

D
oc

um
en

t f
or

 S
ur

fa
ce

 C
oa

tin
g 

O
pe

ra
tio

ns
 d

at
ed

 A
pr

il 
20

01
.  

-T
he

 c
al

cu
la

tio
ns

 d
o 

no
t a

cc
ou

nt
 fo

r a
ny

 e
nc

lo
su

re
 o

r c
on

tro
l d

ev
ic

e.

M
ax

im
um

 H
ou

rly
 E

m
is

si
on

s (
lb

/h
r)

17
.5

00



Facility Identification Number
Description COMP-01-SV

Number of Engine Starts per Year 52
Number of Engine Starts per Hour 1
Start Volume per Event, scf 900
Fuel Stream Specific Gravity 0.7548
Fuel Stream Density, lb/scf a 0.058
VOC Percentage in Fuel Stream, wt% 25%
Max H2S Percentage in Fuel Stream, wt% 0.02%

VOC Hourly Emission Rates (lb/hr): b 13.05
VOC Annual Emission Rates (T/yr): c 0.34

H2S Hourly Emission Rates (lb/hr): b 0.01

H2S Annual Emission Rates (T/yr): c 0.0003

a Gas stream density is calculated as follows:

(28.96 lb/mole) / (379 scf/mole) * (0.7548) = 0.058 lb/scf
b

VOC lb/hr = (1 startup/hr) * (900 scf/startup) * (0.058 lb/scf) * (25.00%) = 13.05 lb/hr

c Annual starter VOC emission rates are calculated as follows:

VOC lb/hr = (52 startups/yr) * (900 scf/startup) * (0.058 lb/scf) * (25.00%) / (2,000 lb/T) = 0.34 T/yr

CALCULATION OF COMPRESSOR ENGINE STARTER VENT POTENTIAL TO EMIT- MSS

BARGMANN TRUST UNIT B1 AND FRANZ UNIT A1 May 30 2012 through May 29 2013

BURLINGTON RESOURCES OIL & GAS COMPANY LP

Hourly starter vent VOC and H2S emissions are calculated based upon a conservative estimate of the portion of each 
consituent in the volume known to blow down from the engine source.  An example calculation for VOC for COMP-01-
SV is as follows:



Facility Identification Number
Description COMP-01-BD

Number of Blowdowns per Year 52
Number of Blowdowns per Hour 1
Blowdown Volume per Event, scf 410
Gas Stream Specific Gravity 0.7548
Gas Stream Density, lb/scf a 0.058
Max VOC Percentage in Gas Stream, wt% 25%
Max H2S Percentage in Gas Stream, wt% 0.02%

VOC Hourly Emission Rates (lb/hr): b 5.95
VOC Annual Emission Rates (T/yr): c 0.15

H2S Hourly Emission Rates (lb/hr): b 0.005

H2S Annual Emission Rates (T/yr): c 0.0001

Controlled VOC Hourly Emission Rates (lb/hr) 0.12
Controlled VOC Annual Emission Rates (T/yr): 0.003

Controlled H2S Hourly Emission Rates (lb/hr) 0.0001
Controlled H2S Annual Emission Rates (T/yr): 0.000002

a Gas stream density is calculated as follows:

(28.96 lb/mole) / (379 scf/mole) * (0.7548) = 0.058 lb/scf
b

c Annual controlled blowdown VOC emission rates are calculated as follows:

VOC lb/hr = (52 blowdowns/yr) * (410 scf/blowdown) * (0.058 lb/scf) * (25.00%) / (2,000 lb/T)  * (100% - 98% controlled at 
flare) = 0.15 T/yr

CALCULATION OF COMPRESSOR ENGINE BLOWDOWN POTENTIAL TO EMIT - MSS

BARGMANN TRUST UNIT B1 AND FRANZ UNIT A1 May 30 2012 through May 29 2013

BURLINGTON RESOURCES OIL & GAS COMPANY LP

Hourly controlled blowdown VOC and H2S emissions are calculated based upon a conservative estimate of the portion of each 
consituent in the volume known to blow down from the engine source.  An example calculation for VOC for COMP-01-BD is 
as follows:

VOC lb/hr = (1 blowdown/hr) * (410 scf/blowdown) * (0.058 lb/scf) * (25.00% VOC in Stream) * (100-98% controlled at 
flare) = 5.95 lb/hr
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CALCULATION OF FLARE FEED RATES FROM ENGINE BLOWDOWN - MSS

BURLINGTON RESOURCES OIL & GAS COMPANY LP

Max Engine BD Volume (Mscf/hr) 0.41                  
Max Engine BD Volume (Mscf/yr) 21                     
Gas Density (lb/scf) 0.0580

Heating Inlet Gas
Valuea Weight Hourly Annual Hourly Annual

Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 55.89% 13.29 0.34 0.31 16.06
Ethane 22,304 17.53% 4.17 0.11 0.09 4.86
Propane 21,646 10.53% 2.50 0.06 0.05 2.57
I-Butane 21,242 2.59% 0.62 0.02 0.01 0.83
N-Butane 21,293 3.98% 0.95 0.02 0.02 0.83
I-Pentane 21,025 1.49% 0.35 0.01 0.01 0.41
N-Pentane 21,072 1.19% 0.28 0.01 0.01 0.41
Cyclopentane 20,350 0.00% 0.00 0.00 0.00 0.00
n-Hexane 20,928 1.70% 0.40 0.01 0.01 0.41
Cyclohexane 20,195 0.00% 0.00 0.00 0.00 0.00
Other Hexanes 20,928 0.00% 0.00 0.00 0.00 0.00
Heptanes 20,825 0.00% 0.00 0.00 0.00 0.00
Octanes 20,747 0.00% 0.00 0.00 0.00 0.00
Nonanes 20,687 0.00% 0.00 0.00 0.00 0.00
Decanes Plus 20,638 0.00% 0.00 0.00 0.00 0.00
Benzene 18,172 0.00% 0.00 0.00 0.00 0.00
Toluene 18,422 0.00% 0.00 0.00 0.00 0.00
Ethylbenzene 18,658 0.00% 0.00 0.00 0.00 0.00
Xylene 18,438 0.00% 0.00 0.00 0.00 0.00

Totals: 0.51 26.38

a Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

Methane (lb/hr) = Maximum BD Volume (Mscf/hr) * Gas Density (lb/scf) * Inlet Gas Weight % * 1000
Methane (lb/hr) = (0.41 Mscf/hr) * (0.0580 lb/scf) * 55.89% * 1,000
Methane (lb/hr) = 13.29 lb/hr

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 99% of stream is combusted  / 10^6 
MMBtu/hr Methane = (23,861 Btu/lb) * (13.29 lb/hr) * 99% / (10^6)
MMBtu/hr Methane = 0.31 MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 99% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (0.34 T/yr) * (2,000 lb/T) * 99% / (10^6)
MMBtu/yr Methane = 16.06 MMBtu/yr

  An example calculation for the annual flare feed rate for Methane is demonstrated.

BARGMANN TRUST UNIT B1 AND FRANZ UNIT A1 May 30 2012 through May 29 2013

Engine BD Emissionsb Flare Feed Ratec

b  Constituent Emission Rates were calculated from the known maximum blowdown volumes and density then proportioned using the Inlet Gas stream constituents weight 
percents.  An example calculation for Methane emissions is as follows:

c  An example calculation for the hourly flare feed rate for Methane is demonstrated. Note that constituents with greater than 3 carbons use 98% destruction efficiency.



BURLINGTON RESOURCES OIL & GAS COMPANY LP

MSS Condensate and Slop Tank Clean Out Total Emissions:a

VOC Emissions (lb/hr): 206.00
VOC Emissions (TPY): 1.00
Hydrocarbon Emissions (lb/hr): 330.34
Hydrocarbon Emissions (TPY): 1.60

Heating
Condensate Tanks 

Flash Gas
Valueb Weight Hourly Annual Hourly Annual

Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 13.26% 43.80 0.21 1.03 9.92
Ethane 22,304 22.39% 73.96 0.36 1.63 15.90
Propane 21,646 24.11% 79.64 0.39 1.71 16.72
I-Butane 21,242 7.38% 24.38 0.12 0.51 5.00
N-Butane 21,293 13.05% 43.11 0.21 0.90 8.76
I-Pentane 21,025 5.39% 17.81 0.09 0.37 3.71
N-Pentane 21,072 4.61% 15.23 0.07 0.31 2.89
Cyclopentane 20,350 0.31% 1.02 0.005 0.02 0.20
n-Hexane 20,928 1.51% 4.99 0.02 0.10 0.82
Cyclohexane 20,195 0.34% 1.12 0.01 0.02 0.40
Other Hexanes 20,928 2.78% 9.18 0.04 0.19 1.64
Heptanes 20,825 1.47% 4.86 0.02 0.10 0.82
Octanes 20,747 0.48% 1.59 0.01 0.03 0.41
Nonanes 20,687 0.13% 0.43 0.002 0.01 0.08
Decanes Plus 20,638 0.07% 0.23 0.001 0.005 0.04
Benzene 18,172 0.19% 0.63 0.003 0.01 0.11
Toluene 18,422 0.33% 1.09 0.01 0.02 0.36
Ethylbenzene 18,658 0.03% 0.10 0.0005 0.002 0.02
Xylene 18,438 0.18% 0.59 0.003 0.01 0.11

VOC 62.36%

Total: 6.98 67.91

Total HC (lb/hr) = VOC Emissions (lb/hr) * (1/ VOC% of stream)

Total HC (lb/hr) = (206.00 lb/hr) * (1 / 62.36%)

Total HC (lb/hr) = 330.34 lb/hr

b Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 99% of stream is combusted  / 10^6 

MMBtu/hr Methane = (23,861 Btu/lb) * (43.80 lb/hr) * 99% / (10^6)

MMBtu/hr Methane = 1.03 MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 99% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (0.21 T/yr) * (2,000 lb/T) * 99% / (10^6)
MMBtu/yr Methane = 9.92 MMBtu/yr

An example calculation for the annual flare feed rate for Methane is demonstrated.

CALCULATION OF FLARE FEED RATES FROM CONDENSATE AND SLOP TANK CLEANING ACTIVITIES - MSS

BARGMANN TRUST UNIT B1 AND FRANZ UNIT A1 May 30 2012 through May 29 2013

MSS Condensate and Slop Tank Cleaning Activities 
Emissions c Flare Feed Rate d

a Total VOC Emissions were determined by adding the MSS Condensate and Slop Clean Out Stream.  Total Hydrocarbon Emissions were calculated as follows:

c  Emission Rates were proportioned from the Total Hydrocarbon Emissions using the Condensate Flash Gas stream constituents weight percents, generated by the WinSim program.

d  An example calculation for the hourly flare feed rate for Methane is demonstrated. Note that constituents with greater than 3 carbons use 98% destruction efficiency.



CALCULATION OF FLARE FEED RATES FROM PRODUCED WATER TANK CLEANING ACTIVITIES - MSS

BURLINGTON RESOURCES OIL & GAS COMPANY LP

MSS Produced Water Tank Clean Out Total Emissions:a

VOC Emissions (lb/hr): 2.00
VOC Emissions (TPY): 0.003
Hydrocarbon Emissions (lb/hr): 3.19
Hydrocarbon Emissions (TPY): 0.005

Heating
Produced Water 
Tanks Flash Gas

Valueb Weight Hourly Annual Hourly Annual
Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 12.96% 0.41 0.001 0.01 0.05
Ethane 22,304 22.15% 0.71 0.001 0.02 0.04
Propane 21,646 24.03% 0.77 0.001 0.02 0.04
I-Butane 21,242 7.46% 0.24 0.0004 0.005 0.02
N-Butane 21,293 13.18% 0.42 0.001 0.01 0.04
I-Pentane 21,025 5.44% 0.17 0.0003 0.004 0.01
N-Pentane 21,072 4.65% 0.15 0.0002 0.003 0.01
Cyclopentane 20,350 0.32% 0.01 0.00002 0.0002 0.001
n-Hexane 20,928 1.52% 0.05 0.0001 0.001 0.004
Cyclohexane 20,195 0.34% 0.01 0.00002 0.0002 0.001
Other Hexanes 20,928 2.81% 0.09 0.0001 0.002 0.004
Heptanes 20,825 1.48% 0.05 0.0001 0.001 0.004
Octanes 20,747 0.48% 0.02 0.00002 0.0004 0.001
Nonanes 20,687 0.13% 0.004 0.00001 0.0001 0.0004
Decanes Plus 20,638 0.08% 0.003 0.000004 0.0001 0.0002
Benzene 18,172 0.19% 0.01 0.00001 0.0002 0.0004
Toluene 18,422 0.33% 0.01 0.00002 0.0002 0.001
Ethylbenzene 18,658 0.03% 0.001 0.000002 0.00002 0.0001
Xylene 18,438 0.18% 0.01 0.00001 0.0002 0.0004

VOC 62.65%

Total: 0.08 0.23

Total HC (lb/hr) = VOC Emissions (lb/hr) * (1/ VOC% of stream)
Total HC (lb/hr) = (2.00 lb/hr) * (1/ 62.65%)
Total HC (lb/hr) = 3.19 lb/hr

b Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 99% of stream is combusted  / 10^6 
MMBtu/hr Methane = (23,861 Btu/lb) * (0.41 lb/hr) * 99% / (10^6)
MMBtu/hr Methane = 0.01 MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 99% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (0.0010 T/yr) * (2,000 lb/T) * 99% / (10^6)
MMBtu/yr Methane = 0.05 MMBtu/yr

 An example calculation for the annual flare feed rate for Methane is demonstrated. 

BARGMANN TRUST UNIT B1 AND FRANZ UNIT A1 May 30 2012 through May 29 2013

MSS Produced Water Tank Cleaning 
Activities Emissions c Flare Feed Rate d

a Total VOC Emissions were determined by adding the MSS Produced Water Clean Out Stream.  Total Hydrocarbon Emissions were calculated as follows:

c  Emission Rates were proportioned from the Total Hydrocarbon Emissions using the Produced Water Flash Gas stream constituents weight percents, generated by the WinSim 

d  An example calculation for the hourly flare feed rate for Methane is demonstrated. Note that constituents with greater than 3 carbons use 98% destruction efficiency.
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CALCULATION OF FLARE FEED RATES FROM FINs TK-01 THROUGH TK-03, TK-05, and TRUCK1

BURLINGTON RESOURCES OIL & GAS COMPANY LP

TK-01 through TK-03, TK-05, and TRUCK1 Total Emissions:a

VOC Emissions (lb/hr): 72.58
VOC Emissions (TPY): 90.13
Hydrocarbon Emissions (lb/hr): 116.39
Hydrocarbon Emissions (TPY): 144.53

Heating
Condensate Tanks 

Flash Gas
Valueb Weight Hourly Annual Hourly Annual

Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 13.26% 15.43 19.16 0.36 905.21
Ethane 22,304 22.39% 26.06 32.36 0.58 1,429.08
Propane 21,646 24.11% 28.06 34.85 0.60 1,493.64
I-Butane 21,242 7.38% 8.59 10.67 0.18 444.24
N-Butane 21,293 13.05% 15.19 18.86 0.32 787.11
I-Pentane 21,025 5.39% 6.27 7.79 0.13 321.02
N-Pentane 21,072 4.61% 5.37 6.66 0.11 275.07
Cyclopentane 20,350 0.31% 0.36 0.45 0.01 17.95
n-Hexane 20,928 1.51% 1.76 2.18 0.04 89.42
Cyclohexane 20,195 0.34% 0.40 0.49 0.01 19.40
Other Hexanes 20,928 2.78% 3.24 4.02 0.07 164.90
Heptanes 20,825 1.47% 1.71 2.12 0.03 86.53
Octanes 20,747 0.48% 0.56 0.69 0.01 28.06
Nonanes 20,687 0.13% 0.15 0.19 0.003 7.70
Decanes Plus 20,638 0.07% 0.08 0.10 0.002 4.05
Benzene 18,172 0.19% 0.22 0.27 0.004 9.62
Toluene 18,422 0.33% 0.38 0.48 0.01 17.33
Ethylbenzene 18,658 0.03% 0.03 0.04 0.001 1.46
Xylene 18,438 0.18% 0.21 0.26 0.004 9.40

VOC 62.36%

Total: 2.47 6,111.19

Total HC (lb/hr) = VOC Emissions (lb/hr) * (1/ VOC% of stream)
Total HC (lb/hr) = (72.58 lb/hr) * (1 / 62.36%)
Total HC (lb/hr) = 116.39 lb/hr

b Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 99% of stream is combusted  / 10^6 

MMBtu/hr Methane = (23,861 Btu/lb) * (15.43 lb/hr) * 99% / (10^6)

MMBtu/hr Methane = 0.36 MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 99% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (19.16 T/yr) * (2,000 lb/T) * 99% / (10^6)
MMBtu/yr Methane = 905.21 MMBtu/yr

An example calculation for the annual flare feed rate for Methane is demonstrated.

BARGMANN TRUST UNIT B1 AND FRANZ UNIT A1 May 30 2013 through May 08 2014

TK-01 through TK-03, TK-05 and 
TRUCK1 Emissions c Flare Feed Rate d

a Total VOC Emissions were determined by adding the Uncontrolled Streams for FIN TK-01 through TK-03 and TK-05 on the Tank Summary table with the uncontrolled 
emissions from the Condensate Truck Loading.  Total Hydrocarbon Emissions were calculated as follows:

c  Emission Rates were proportioned from the Total Hydrocarbon Emissions using the Condensate Flash Gas stream constituents weight percents, generated by the 
WinSim program.

d  An example calculation for the hourly flare feed rate for Methane is demonstrated. Note that constituents with greater than 3 carbons use 98% destruction efficiency.



CALCULATION OF FLARE FEED RATES FROM FIN TK-04 and TRUCK2

BURLINGTON RESOURCES OIL & GAS COMPANY LP

TK-04 and TRUCK2  Total Emissions:a

VOC Emissions (lb/hr): 1.79
VOC Emissions (TPY): 5.27
Hydrocarbon Emissions (lb/hr): 2.86
Hydrocarbon Emissions (TPY): 8.41

Heating
Produced Water 
Tanks Flash Gas

Valueb Weight Hourly Annual Hourly Annual
Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 12.96% 0.37 1.09 0.01 51.50
Ethane 22,304 22.15% 0.63 1.86 0.01 82.14
Propane 21,646 24.03% 0.69 2.02 0.01 86.58
I-Butane 21,242 7.46% 0.21 0.63 0.004 26.23
N-Butane 21,293 13.18% 0.38 1.11 0.01 46.33
I-Pentane 21,025 5.44% 0.16 0.46 0.003 18.96
N-Pentane 21,072 4.65% 0.13 0.39 0.003 16.11
Cyclopentane 20,350 0.32% 0.01 0.03 0.0002 1.20
n-Hexane 20,928 1.52% 0.04 0.13 0.001 5.33
Cyclohexane 20,195 0.34% 0.01 0.03 0.0002 1.19
Other Hexanes 20,928 2.81% 0.08 0.24 0.002 9.84
Heptanes 20,825 1.48% 0.04 0.12 0.001 4.90
Octanes 20,747 0.48% 0.01 0.04 0.0002 1.63
Nonanes 20,687 0.13% 0.004 0.01 0.0001 0.41
Decanes Plus 20,638 0.08% 0.002 0.01 0.00004 0.40
Benzene 18,172 0.19% 0.01 0.02 0.0002 0.71
Toluene 18,422 0.33% 0.01 0.03 0.0002 1.08
Ethylbenzene 18,658 0.03% 0.001 0.003 0.00002 0.11
Xylene 18,438 0.18% 0.01 0.02 0.0002 0.72

VOC 62.65%

Total: 0.06 355.37

Total HC (lb/hr) = VOC Emissions (lb/hr) * (1/ VOC% of stream)
Total HC (lb/hr) = (1.79 lb/hr) * (1/ 62.65%)
Total HC (lb/hr) = 2.86 lb/hr

b Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 99% of stream is combusted  / 10^6 

MMBtu/hr Methane = (23,861 Btu/lb) * (0.37 lb/hr) * 99% / (10^6)

MMBtu/hr Methane = 0.01 MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 99% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (1.09 T/yr) * (2,000 lb/T) * 99% / (10^6)
MMBtu/yr Methane = 51.50 MMBtu/yr

 An example calculation for the annual flare feed rate for Methane is demonstrated. 

BARGMANN TRUST UNIT B1 AND FRANZ UNIT A1 May 30 2013 through May 08 2014

TK-04 and TRUCK2 Emissions c Flare Feed Rate d

a Total VOC Emissions were determined by adding the Uncontrolled Streams for FIN TK-04 on the Tank Summary table and the uncontrolled emissions associated with 
the produced water loading, FIN TRUCK2.  Total Hydrocarbon Emissions were calculated as follows:

c  Emission Rates were proportioned from the Total Hydrocarbon Emissions using the Produced Water Flash Gas stream constituents weight percents, generated by the 
WinSim program.

d  An example calculation for the hourly flare feed rate for Methane is demonstrated. Note that constituents with greater than 3 carbons use 98% destruction efficiency.
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CALCULATION OF FLARE FEED RATES FROM LP SEPARATOR - AOS

BURLINGTON RESOURCES OIL & GAS COMPANY LP

Max BD Volume (Mscf/hr) -                    
Max BD Volume (Mscf/yr) -                    
Gas Density (lb/scf) 0.0577

Heating Inlet Gas
Valuea Weight Hourly Annual Hourly Annual

Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 55.89% 0.00 0.00 0.00 0.00
Ethane 22,304 17.53% 0.00 0.00 0.00 0.00
Propane 21,646 10.53% 0.00 0.00 0.00 0.00
I-Butane 21,242 2.59% 0.00 0.00 0.00 0.00
N-Butane 21,293 3.98% 0.00 0.00 0.00 0.00
I-Pentane 21,025 1.49% 0.00 0.00 0.00 0.00
N-Pentane 21,072 1.19% 0.00 0.00 0.00 0.00
Cyclopentane 20,350 0.00% 0.00 0.00 0.00 0.00
n-Hexane 20,928 1.70% 0.00 0.00 0.00 0.00
Cyclohexane 20,195 0.00% 0.00 0.00 0.00 0.00
Other Hexanes 20,928 0.00% 0.00 0.00 0.00 0.00
Heptanes 20,825 0.00% 0.00 0.00 0.00 0.00
Octanes 20,747 0.00% 0.00 0.00 0.00 0.00
Nonanes 20,687 0.00% 0.00 0.00 0.00 0.00
Decanes Plus 20,638 0.00% 0.00 0.00 0.00 0.00
Benzene 18,172 0.00% 0.00 0.00 0.00 0.00
Toluene 18,422 0.00% 0.00 0.00 0.00 0.00
Ethylbenzene 18,658 0.00% 0.00 0.00 0.00 0.00
Xylene 18,438 0.00% 0.00 0.00 0.00 0.00

Totals: 0.00 0.00

a Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

Methane (lb/hr) = Maximum BD Volume (Mscf/hr) * Gas Density (lb/scf) * Inlet Gas Weight % * 1000
Methane (lb/hr) = (0.00 Mscf/hr) * (0.0577 lb/scf) * 55.89% * 1,000
Methane (lb/hr) = 0.00 lb/hr

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 99% of stream is combusted  / 10^6 
MMBtu/hr Methane = (23,861 Btu/lb) * (000.00 lb/hr) * 99% / (10^6)
MMBtu/hr Methane = 0.00 MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 99% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (0.00 T/yr) * (2,000 lb/T) * 99% / (10^6)
MMBtu/yr Methane = 0.00 MMBtu/yr

  An example calculation for the annual flare feed rate for Methane is demonstrated. Note that constituents with greater than 3 carbons use 98% destruction efficiency.

BARGMANN TRUST UNIT B1 AND FRANZ UNIT A1 May 30 2013 through May 08 2014

Separator BD Emissionsb Flare Feed Ratec

b  Constituent Emission Rates were calculated from the known maximum blowdown volumes and density then proportioned using the Inlet Gas stream constituents 
weight percents.  An example calculation for Methane emissions is as follows:

c  An example calculation for the hourly flare feed rate for Methane is demonstrated. Note that constituents with greater than 3 carbons use 98% destruction efficiency.
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Facility Identification Number
Description COMP-01-SV

Number of Engine Starts per Year 52
Number of Engine Starts per Hour 1
Start Volume per Event, scf 900
Fuel Stream Specific Gravity 0.7548
Fuel Stream Density, lb/scf a 0.058
VOC Percentage in Fuel Stream, wt% 25%
Max H2S Percentage in Fuel Stream, wt% 0.02%

VOC Hourly Emission Rates (lb/hr): b 13.05
VOC Annual Emission Rates (T/yr): c 0.34

H2S Hourly Emission Rates (lb/hr): b 0.01

H2S Annual Emission Rates (T/yr): c 0.0003

a Gas stream density is calculated as follows:

(28.96 lb/mole) / (379 scf/mole) * (0.7548) = 0.058 lb/scf
b

VOC lb/hr = (1 startup/hr) * (900 scf/startup) * (0.058 lb/scf) * (25.00%) = 13.05 lb/hr

c Annual starter VOC emission rates are calculated as follows:

VOC lb/hr = (52 startups/yr) * (900 scf/startup) * (0.058 lb/scf) * (25.00%) / (2,000 lb/T) = 0.34 T/yr

CALCULATION OF COMPRESSOR ENGINE STARTER VENT POTENTIAL TO EMIT- MSS

BARGMANN TRUST UNIT B1 AND FRANZ UNIT A1 May 30 2013 through May 08 2014

BURLINGTON RESOURCES OIL & GAS COMPANY LP

Hourly starter vent VOC and H2S emissions are calculated based upon a conservative estimate of the portion of each 
consituent in the volume known to blow down from the engine source.  An example calculation for VOC for COMP-01-
SV is as follows:



Facility Identification Number
Description COMP-01-BD

Number of Blowdowns per Year 52
Number of Blowdowns per Hour 1
Blowdown Volume per Event, scf 410
Gas Stream Specific Gravity 0.7548
Gas Stream Density, lb/scf a 0.058
Max VOC Percentage in Gas Stream, wt% 25%
Max H2S Percentage in Gas Stream, wt% 0.02%

VOC Hourly Emission Rates (lb/hr): b 5.95
VOC Annual Emission Rates (T/yr): c 0.15

H2S Hourly Emission Rates (lb/hr): b 0.005

H2S Annual Emission Rates (T/yr): c 0.0001

Controlled VOC Hourly Emission Rates (lb/hr) 0.12
Controlled VOC Annual Emission Rates (T/yr): 0.003

Controlled H2S Hourly Emission Rates (lb/hr) 0.0001
Controlled H2S Annual Emission Rates (T/yr): 0.000002

a Gas stream density is calculated as follows:

(28.96 lb/mole) / (379 scf/mole) * (0.7548) = 0.058 lb/scf
b

c Annual controlled blowdown VOC emission rates are calculated as follows:

VOC lb/hr = (52 blowdowns/yr) * (410 scf/blowdown) * (0.058 lb/scf) * (25.00%) / (2,000 lb/T)  * (100% - 98% controlled at 
flare) = 0.15 T/yr

CALCULATION OF COMPRESSOR ENGINE BLOWDOWN POTENTIAL TO EMIT - MSS

BARGMANN TRUST UNIT B1 AND FRANZ UNIT A1 May 30 2013 through May 08 2014

BURLINGTON RESOURCES OIL & GAS COMPANY LP

Hourly controlled blowdown VOC and H2S emissions are calculated based upon a conservative estimate of the portion of each 
consituent in the volume known to blow down from the engine source.  An example calculation for VOC for COMP-01-BD is 
as follows:

VOC lb/hr = (1 blowdown/hr) * (410 scf/blowdown) * (0.058 lb/scf) * (25.00% VOC in Stream) * (100-98% controlled at 
flare) = 5.95 lb/hr
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CALCULATION OF FLARE FEED RATES FROM ENGINE BLOWDOWN - MSS

BURLINGTON RESOURCES OIL & GAS COMPANY LP

Max Engine BD Volume (Mscf/hr) 0.41                  
Max Engine BD Volume (Mscf/yr) 21                     
Gas Density (lb/scf) 0.0580

Heating Inlet Gas
Valuea Weight Hourly Annual Hourly Annual

Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 55.89% 13.29 0.34 0.31 16.06
Ethane 22,304 17.53% 4.17 0.11 0.09 4.86
Propane 21,646 10.53% 2.50 0.06 0.05 2.57
I-Butane 21,242 2.59% 0.62 0.02 0.01 0.83
N-Butane 21,293 3.98% 0.95 0.02 0.02 0.83
I-Pentane 21,025 1.49% 0.35 0.01 0.01 0.41
N-Pentane 21,072 1.19% 0.28 0.01 0.01 0.41
Cyclopentane 20,350 0.00% 0.00 0.00 0.00 0.00
n-Hexane 20,928 1.70% 0.40 0.01 0.01 0.41
Cyclohexane 20,195 0.00% 0.00 0.00 0.00 0.00
Other Hexanes 20,928 0.00% 0.00 0.00 0.00 0.00
Heptanes 20,825 0.00% 0.00 0.00 0.00 0.00
Octanes 20,747 0.00% 0.00 0.00 0.00 0.00
Nonanes 20,687 0.00% 0.00 0.00 0.00 0.00
Decanes Plus 20,638 0.00% 0.00 0.00 0.00 0.00
Benzene 18,172 0.00% 0.00 0.00 0.00 0.00
Toluene 18,422 0.00% 0.00 0.00 0.00 0.00
Ethylbenzene 18,658 0.00% 0.00 0.00 0.00 0.00
Xylene 18,438 0.00% 0.00 0.00 0.00 0.00

Totals: 0.51 26.38

a Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

Methane (lb/hr) = Maximum BD Volume (Mscf/hr) * Gas Density (lb/scf) * Inlet Gas Weight % * 1000
Methane (lb/hr) = (0.41 Mscf/hr) * (0.0580 lb/scf) * 55.89% * 1,000
Methane (lb/hr) = 13.29 lb/hr

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 99% of stream is combusted  / 10^6 
MMBtu/hr Methane = (23,861 Btu/lb) * (13.29 lb/hr) * 99% / (10^6)
MMBtu/hr Methane = 0.31 MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 99% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (0.34 T/yr) * (2,000 lb/T) * 99% / (10^6)
MMBtu/yr Methane = 16.06 MMBtu/yr

  An example calculation for the annual flare feed rate for Methane is demonstrated.

BARGMANN TRUST UNIT B1 AND FRANZ UNIT A1 May 30 2013 through May 08 2014

Engine BD Emissionsb Flare Feed Ratec

b  Constituent Emission Rates were calculated from the known maximum blowdown volumes and density then proportioned using the Inlet Gas stream constituents weight 
percents.  An example calculation for Methane emissions is as follows:

c  An example calculation for the hourly flare feed rate for Methane is demonstrated. Note that constituents with greater than 3 carbons use 98% destruction efficiency.



BURLINGTON RESOURCES OIL & GAS COMPANY LP

MSS Condensate and Slop Tank Clean Out Total Emissions:a

VOC Emissions (lb/hr): 206.00
VOC Emissions (TPY): 1.00
Hydrocarbon Emissions (lb/hr): 330.34
Hydrocarbon Emissions (TPY): 1.60

Heating
Condensate Tanks 

Flash Gas
Valueb Weight Hourly Annual Hourly Annual

Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 13.26% 43.80 0.21 1.03 9.92
Ethane 22,304 22.39% 73.96 0.36 1.63 15.90
Propane 21,646 24.11% 79.64 0.39 1.71 16.72
I-Butane 21,242 7.38% 24.38 0.12 0.51 5.00
N-Butane 21,293 13.05% 43.11 0.21 0.90 8.76
I-Pentane 21,025 5.39% 17.81 0.09 0.37 3.71
N-Pentane 21,072 4.61% 15.23 0.07 0.31 2.89
Cyclopentane 20,350 0.31% 1.02 0.005 0.02 0.20
n-Hexane 20,928 1.51% 4.99 0.02 0.10 0.82
Cyclohexane 20,195 0.34% 1.12 0.01 0.02 0.40
Other Hexanes 20,928 2.78% 9.18 0.04 0.19 1.64
Heptanes 20,825 1.47% 4.86 0.02 0.10 0.82
Octanes 20,747 0.48% 1.59 0.01 0.03 0.41
Nonanes 20,687 0.13% 0.43 0.002 0.01 0.08
Decanes Plus 20,638 0.07% 0.23 0.001 0.005 0.04
Benzene 18,172 0.19% 0.63 0.003 0.01 0.11
Toluene 18,422 0.33% 1.09 0.01 0.02 0.36
Ethylbenzene 18,658 0.03% 0.10 0.0005 0.002 0.02
Xylene 18,438 0.18% 0.59 0.003 0.01 0.11

VOC 62.36%

Total: 6.98 67.91

Total HC (lb/hr) = VOC Emissions (lb/hr) * (1/ VOC% of stream)

Total HC (lb/hr) = (206.00 lb/hr) * (1 / 62.36%)

Total HC (lb/hr) = 330.34 lb/hr

b Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 99% of stream is combusted  / 10^6 

MMBtu/hr Methane = (23,861 Btu/lb) * (43.80 lb/hr) * 99% / (10^6)

MMBtu/hr Methane = 1.03 MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 99% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (0.21 T/yr) * (2,000 lb/T) * 99% / (10^6)
MMBtu/yr Methane = 9.92 MMBtu/yr

An example calculation for the annual flare feed rate for Methane is demonstrated.

CALCULATION OF FLARE FEED RATES FROM CONDENSATE AND SLOP TANK CLEANING ACTIVITIES - MSS

BARGMANN TRUST UNIT B1 AND FRANZ UNIT A1 May 30 2013 through May 08 2014

MSS Condensate and Slop Tank Cleaning Activities 
Emissions c Flare Feed Rate d

a Total VOC Emissions were determined by adding the MSS Condensate and Slop Clean Out Stream.  Total Hydrocarbon Emissions were calculated as follows:

c  Emission Rates were proportioned from the Total Hydrocarbon Emissions using the Condensate Flash Gas stream constituents weight percents, generated by the WinSim program.

d  An example calculation for the hourly flare feed rate for Methane is demonstrated. Note that constituents with greater than 3 carbons use 98% destruction efficiency.



CALCULATION OF FLARE FEED RATES FROM PRODUCED WATER TANK CLEANING ACTIVITIES - MSS

BURLINGTON RESOURCES OIL & GAS COMPANY LP

MSS Produced Water Tank Clean Out Total Emissions:a

VOC Emissions (lb/hr): 2.00
VOC Emissions (TPY): 0.003
Hydrocarbon Emissions (lb/hr): 3.19
Hydrocarbon Emissions (TPY): 0.005

Heating
Produced Water 
Tanks Flash Gas

Valueb Weight Hourly Annual Hourly Annual
Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 12.96% 0.41 0.001 0.01 0.05
Ethane 22,304 22.15% 0.71 0.001 0.02 0.04
Propane 21,646 24.03% 0.77 0.001 0.02 0.04
I-Butane 21,242 7.46% 0.24 0.0004 0.005 0.02
N-Butane 21,293 13.18% 0.42 0.001 0.01 0.04
I-Pentane 21,025 5.44% 0.17 0.0003 0.004 0.01
N-Pentane 21,072 4.65% 0.15 0.0002 0.003 0.01
Cyclopentane 20,350 0.32% 0.01 0.00002 0.0002 0.001
n-Hexane 20,928 1.52% 0.05 0.0001 0.001 0.004
Cyclohexane 20,195 0.34% 0.01 0.00002 0.0002 0.001
Other Hexanes 20,928 2.81% 0.09 0.0001 0.002 0.004
Heptanes 20,825 1.48% 0.05 0.0001 0.001 0.004
Octanes 20,747 0.48% 0.02 0.00002 0.0004 0.001
Nonanes 20,687 0.13% 0.004 0.00001 0.0001 0.0004
Decanes Plus 20,638 0.08% 0.003 0.000004 0.0001 0.0002
Benzene 18,172 0.19% 0.01 0.00001 0.0002 0.0004
Toluene 18,422 0.33% 0.01 0.00002 0.0002 0.001
Ethylbenzene 18,658 0.03% 0.001 0.000002 0.00002 0.0001
Xylene 18,438 0.18% 0.01 0.00001 0.0002 0.0004

VOC 62.65%

Total: 0.08 0.23

Total HC (lb/hr) = VOC Emissions (lb/hr) * (1/ VOC% of stream)
Total HC (lb/hr) = (2.00 lb/hr) * (1/ 62.65%)
Total HC (lb/hr) = 3.19 lb/hr

b Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 99% of stream is combusted  / 10^6 
MMBtu/hr Methane = (23,861 Btu/lb) * (0.41 lb/hr) * 99% / (10^6)
MMBtu/hr Methane = 0.01 MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 99% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (0.0010 T/yr) * (2,000 lb/T) * 99% / (10^6)
MMBtu/yr Methane = 0.05 MMBtu/yr

 An example calculation for the annual flare feed rate for Methane is demonstrated. 

BARGMANN TRUST UNIT B1 AND FRANZ UNIT A1 May 30 2013 through May 08 2014

MSS Produced Water Tank Cleaning 
Activities Emissions c Flare Feed Rate d

a Total VOC Emissions were determined by adding the MSS Produced Water Clean Out Stream.  Total Hydrocarbon Emissions were calculated as follows:

c  Emission Rates were proportioned from the Total Hydrocarbon Emissions using the Produced Water Flash Gas stream constituents weight percents, generated by the WinSim 

d  An example calculation for the hourly flare feed rate for Methane is demonstrated. Note that constituents with greater than 3 carbons use 98% destruction efficiency.
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